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CERTAIN 1, 3- DI SUBSTITUTED ISOQUINOLINE DERIVATIVES 

This application is a divisional of co-pending Application No. 
09/852,850, filed May 11, 2001, which is a divisional of 09/509,778, 
filed on March 31, 2000 (now USP 6,340,759B1) and for which priority is 
claimed under 35 U.S. C. § 120. implication No. 09/509,778 is the 
national phase under 35 U.S.C. § 371 of PCT International ^plication 
No. PCT/JP98/04465 filed on October 2, 1998 . The entire contents of each 
of the above- identified applications is hereby incorporated by reference. 
This application also, claims priority under 35 U.S.C. § 119 to 
implication No. 9-284290 filed in Japan on October 2, 1997. 

Field of the Invention 

The present invention relates to a clinically useful medicament 
having a serotonin antagonism, in particular, that for treating, 
ameliorating and preventing spastic paralysis or central muscle 
relaxants for ameliorating rryotonia. 

Background of the Invention 

Myotonia, which seriously restrains daily life, is induced by any 
of a number of factors or a combination thereof, for exanple, 
cervico-omo-brachial syndromes acconpanying stiffness or pain in the 
neck, shoulder, arm, lumbar and dorsal skeletal muscles due to abnormal 
posture, fatigue, changes in the backbone with ageing etc., shoulder 
periarthritis accompanying inflammation in the tissues constituting the 
shoulder joint due to changes in the shoulder joint caused by trauma, 
etc, and spastic 
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paralysis wherein accelerated liirib muscle tonus hinders voluntary 
novements . 

In particular, spastic paralysis is a disease which acconpanies 
limb muscle tonus, stiffening, walking difficulty , etc. and thus seriously 
restrains daily life. 

Prior Art 

It has been a practice to treat these diseases mainly with the use 
of medicaments. At the present stage, central muscle relaxants or 
peripheral muscle relaxants are administered to patients with these 
diseases - 

Particular exanples of used central muscle relaxants include 
Tolperisone hydrochloride. Baclofen, Tizanidine hydrochloride. 
Chlorzoxazone and Diazepam. 

On the other hand, particular exanples of used peripheral muscle 
relaxants include suxamethonium chloride. Pancuronium bromide and 
dantrolene sodium. 

Central muscle relaxants act selectively on the central nervous 
system so as to relax muscles . Therefore, it is expected that those action 
on the upper center would exhibit a more potent muscle relaxant effect . 
However, there arise at the same time some problems including extrapyramidal 
synptoms and neurologic manifestations such as sleepiness, sluggishness 
and atony. Namely, there has been known hitherto no medicament capable 
of achieving well-balanced principal action and side effects. 

Diazepam, which is inherently a minor tranquilizer, is efficacious 
against diseases accorrpanying mental symptoms such as anxiety, tension 
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and depression. However, its effect is too potent to rnerely ameliorate 
myotonia. With the lose of diazepam, therefore, spastic paralysis can be 
relieved but there arise some problems such as dizziness. 

On the other hand, suxarrethoniijm chloride and Pancuronium bromide 
which are peripheral muscle relaxants are marketed exclusively as 
injections, which makes the chronic administration thereof difficult. 

Dantrolene sodium is processed into injections and preparations 
for oral use and has a relatively potent muscle relaxant effect . However, 
it suffers f romproblems of havingonly a lowmarginof safety and frequently 
inducing muscular atony. Accordingly, it is difficult for those other 
than medical specialists to administer this medicine. 

As discussed above, there has been known hitherto no medicaments 
for treating and ameliorating myotonia in spastic paralysis etc. , vdiich 
is clinically useful and has a high safety. 

Disclosure of the Invention 

Under these circumstances, the present inventors have conducted 
extensive studies to develop medicaments for treating, ameliorating and 
preventing spastic paralysis or central muscle relaxants which have a 
potent effect of ameliorating myotonia while sustaining a high safety 
and newly paid their attention to conpounds having a serotonin antagonism. 
As a result, they have successfully found that a novel condensed pyridine 
conpound represented by the following formula or a pharmacologically 
acceptable salt thereof has an excellent central muscle, relaxant effect 
and a high safety and thus makes it possible to solve the above problems, 
thus conpleting the present invention. 
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Accordingly, the present invention aims at providing 
clinically useful novel medicaments which have well-balanced 
principal action and side effects and make it possible to 
overcome the problem encountering in the prior art that those 
acting on the upper center would exhibit a more potent muscle 
relaxant effect but at the same time suffer from some problems 
including extrapyramidal symptoms and neurologic 
manifestations such as sleepiness, sluggishness and weakness. 

Because of the anti - serotonin effect, it is expected that 
the condensed pyridine compound of the present invention is 
moreover usable in preventing, treating and ameliorating 
depression, emotional disorders, schizophrenia, sleep 
disturbance, anxiety, spinal cord injury, thrombosis, 
hypertension, brain circulatory disturbances, peripheral 
circulatory disturbances, drug addiction, etc. 

In addition to the condensed pyridine compound, the 
present invention provides medicinal composition which 
comprises a pharmaceutically effective dose of the condensed 
pyridine compound, its pharmaceutically acceptable salt or 
hydrates thereof and pharmaceutically acceptable carriers. 
Further, it provides an agent for treating, ameliorating or 
preventing diseases against which serotonin antagonism is 
efficacious, an agent for treating, ameliorating or preventing 
spastic paralysis and a muscle relaxant, which comprise the 
above-mentioned active ingredient. 

Further, it provides a treating, ameliorating or 
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prophylactic agent comprising the above-mentioned effective 
ingredient for diseases for which the serotonin antagonism is 
efficacious or , a therapeutic, ameliorating and prophylactic 
agents of spastic paralysis and a muscle relaxation agent. 

Furthermore, it provides a method for treating diseases 
against which the serotonin antagonism is efficacious or 
spastic paralysis, or ameliorating myotonia, which comprising 
the step of administering a pharmacologically effective dose 
of the condensed pyridine compound, its pharmacologically 
acceptable salt or hydrates thereof to a patient . Additionally, 
it provides the use of the effective ingredient for producing 
the above-mentioned medicaments. 

Herein, the condensed pyridine compound (I) of the present 
invention is represented by the following formula: 

(CH2)n— B 
(I) 

wherein, ring A represents benzene ring, pyridine ring, 
thiophene ring or furan ring; 

represents hydrogen atom, halogen atom, a lower alkyl group 
or a lower alkoxyl group; 

represents 4 -morpholinyl group, 1-imidazolyl group, 1- lower 
alkyl homopipera2in-4 -yl group or any one selected from the 
groups represented by the following formulae: 
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(wherein, T represents nitrogen atom or methine group; 

represents hydrogen atom, halogen atom, a lower alkyl group 
or a lower alkoxyl group; 

R* represents hydrogen atom, a lower alkyl group, a hydroxy lower 
alkyl group, a halogenated lower alkyl group, a lower cycloalkyl 
group, an aryl group, an aralkyl group, 1-piperidyl group, an 
alkenyl group, a cyano lower alkyl group, a carbamoyl lower 
alkyl group, a lower acyl group, an aromatic acyl group, a lower 
alkoxyl carbonyl group, an aryloxycarbonyl group or an 
aralkyloxycarbonyl group ; 

R^ and R^ are the same as or different from each other and each 
represents hydrogen atom, a lower alkyl group, a di lower alkyl 
aminoalkyl group, an optionally substituted heteroaryl lower 
alkyl group) ; 

n represents 0 or an integer of 1 to 6 ; and 
B represents an optionally substituted aryl group, an 
optionally substituted heteroaryl group, an optionally 
substituted aralkyloxy group, an aryl (hydroxy ) alkyl group, an 
aromatic acyl amino group, an arylsulf onylamino group, a lower 
alkoxyl arylsul f onylamino group, a hydroxy lower alkoxyl styryl 
group, a lower alkoxyl aryloxy group, 4 -phenylpiperidin- 1 -yl 
group, 4 -pyridylpiperidin- 1 -yl group, an optionally 
substituted arylalkenyl group, an optionally substituted 
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arylalkynyl group, an optionally substituted 
heteroarylalkenyl group, an optionally substituted 
heteroarylalkynyl group, an aromatic acyl alkynyl group, an 
optionally N- substituted amino lower alkyl group, an optionally 
substituted arylamino group, an optionally substituted 
aralkylamino group or any one selected from the groups 
represented by the following formulae: 
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(wherein z represents 0 or 1; 

Q represents nitrogen atom or methine group; 

R^, and are the same as or different from each other and 
each represents hydrogen atom, halogen atom, hydroxyl group, 
a lower alkyl group, a lower alkenyl group, a lower alkynyl group, 
a lower alkoxyl group, a lower thioalkoxyl group, a hydroxy 
lower thioalkoxyl group, an arylthio group, a heteroaryl thio 
group, a heteroaryl (hydroxy) alkyl group, a halogenated lower 
alkyl group, a hydroxy lower alkyl group, a dihydroxy lower 
alkyl group, a halogenated (hydroxy) lower alkyl group, a 
hydroxyalkenyl group, a hydroxyalkynyl group, a hydroxy lower 
cycloalkenyl group, a lower alkoxy (hydroxy ) alkyl group, a lower 
alkoxy (hydroxy) alkoxy group, a lower alkoxyalkyl group, a lower 
alkoxyalkoxy group, a lower thioalkoxyalkoxy group, a lower 
alkylsulf onylalkoxy group, a hydroxy lower alkoxy group, a 
dihydroxy lower alkoxy group, a hydroxy lower alkylalkoxy group, 
a hydroxyimino lower alkyl group, a lower cycloalkyl (hydroxy) 
alkyl group, an aralkyl group, a hydroxyaralkyl group, cyano 
group, a cyano lower alkyl group, amide group (carbamoyl group) , 
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an N- lower alkylamide group, an N- lower cycloalkylamide group, 
an N,N-di lower alkylamide group, an N-hydroxy lower alkylamide 
group, an N-hydroxy lower alkyl -N- lower alkylamide group, an 
N-arylamide group, cyclic aminocarbonyl group, carbamoyl group, 
an N- lower alkyl carbamoyl group, an N,N-di lower alkyl 
carbamoyl group, aminosulf onyl group, cyclic aminosulf onyl 
group, an N- lower alkylaminosulf onyl group, an N- lower 
cycloalkylaminosulf onyl group, an N,N-di lower 
alkylaminosulf onyl group, an N-hydroxy lower 

alkylaminosulfonyl group, an N- lower alkoxyalkylaminosulf onyl 
group, an N-halogenated lower alkylsulf onyl group, 
pyrrolidinylsulf onyl group, a lower alkylsulf onylaminoalkyl 
group, an N-lower alkylaminosulf onylalkyl group, an N,N-di 
lower alkylaminosulf onylalkyl group, a lower acyl group, a 
lower acylalkyl group, a lower cycloalkyl (hydroxy) methyl group, 
tetrahydropyranyl group, hydroxy tetrahydropyranyl group, a 
hydroxy lower alkyl tetrahydropyranyl group, a lower 
acylaminoalkyl group, ( thiazol - 2 -yl ) hydroxymethyl group, 
di (thiazol-2-yl)hydroxymethyl group, a lower alkylsulf onyl 
group, a lower alkoxyalkylsulf onyl group, a hydroxy lower 
alkylsulf onyl group, a lower alkylsulf onylalkyl group, an 
N-lower alkylamidealkyl group, an aryl group, an aralkyl group, 
a heteroaryl group, a heteroaryl lower alkyl group, a heteroaryl 
lower alkoxy group, a heteroarylsulf onyl group, 4- 
morpholinylsulf onyl group, 4 -oxythiomorpholinylsulf onyl 
group, 4 -dioxythiomorpholinylsulf onyl group, 4 - 
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morpholinylsulf onyl group, a hydroxy lower cycloalkyl group, 
a hydroxy lower cycloalkyloxy group, a hydroxycycloalkenyl 
group, a halogenatedhydroxy lower alkyl group, 4- 
hydroxypiperidyl group, a 4 -lower alkoxypiperidyl group, an 

lower alkylenedioxyalkyl group, an lower 
alkylenedioxyalkoxy group, a lower cycloalkylhydroxymethyl 
group, an aryloxy group, an arylaminosulf onyl group, amino 
group, a lower alkylamino group, a di lower alkylamino group, 
a hydroxy lower alkylamino group, a lower acylamino group, a 
hydroxy lower acylamino group, a lower alkylsulf onylamino group, 
a pyridyl lower alkoxy group, a lower alkylpyridylalkoxy group, 
a lower alkoxyhydroxyalkoxy group, a lower thioalkoxyalkoxy 
group, a lower alkylsulf onylalkoxy group, an N- lower 
alkylcarbamoyl group, an N,N-di lower alkylcarbamoyl group, an 
N-hydroxy lower alkylcarbamoyl group, an N-hydroxy lower 
alkyl -N- lower alkylcarbamoyl group, a halogenated lower alkoxy 
group, a cyano lower alkoxy group, a hydroxy lower cycloalkoxy 
group, trifluororaethyl group, trifluoromethoxy group , an amino 
lower alkoxy group, an N- lower alkyl aminoalkoxy group, an 
N,N-di lower alkylaminoalkoxy group, a lower acylalkoxy group, 
a lower acylaminoalkoxy group, a ( 1 , 3 - dioxolanyl ) lower alkyl 
group, a ( 1 , 3 - dioxolanyl ) lower alkoxyl group, an amide lower 
alkoxyl group, a 4 - (hydroxyalkyl) tetrahydropyran- 4 -yl group, 
2,3- dihydrobenzof uranyl group, a 2 -hydroxy- 2 - alkyl -2,3- 
dihydrobenzof uranyl group, indanonyl group, hydroxyindanyl 
group, an imidazolyl lower alkoxyl group, succinimide group or 
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2 -oxazolidon- 3 -yl group; 

furthermore, represents hydrogen atom, while R® and R^ form 
cyclopentanone ring, hydroxycyclopentane ring, a 
hydroxyalkylcyclopentane ring, cyclohexanone ring, 
hydroxycyclohexane ring, a hydroxyalkylcyclohexane ring, 2- 
hydroxymethyl - 2 -methylcyclopentanone ring, 1,2- ethylenedioxy 
ring or methylenedioxy ring; 

m or p represents 0 or an integer of 1 to 6; 

„10 pl2 „13 pI4 pl5 pl6 17 „18 pl9 „20 „21 p22 p23 ^25 -27 

and R^' independently represent hydrogen atom, halogen atom, 
hydroxyl group, a lower alkyl group, a lower alkoxy group, a 
hydroxy lower alkyl group, a hydroxy lower alkoxy group or 
te trahydropyranyl group ; 

R^^ represents hydrogen atom, halogen atom, hydroxy group, a 

lower alkyl group or a lower alkoxy group; 

R^* represents hydrogen atom or a lower alkyl group; 

R^^ represents hydrogen atom or a hydroxy lower alkyl group; 

R^^ represents hydrogen atom or a lower alkyl group; 

R^° represents hydrogen atom, a lower alkyl group, a lower alkoxy 

group, a hydroxy lower alkyl group or a hydroxy lower alkoxy 

group; 

W represents sulfur atom or oxygen atom; 

the bond represented by the following formula: 

represents a single or double bond; and 

the bond represented by the following formula: 
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represents trans or cis bond.). 

Among these condensed pyridine compounds, the condensed 
pyridine compound (II) represented by the following formula is 
more preferable: 

(CH2)— B 

N 

wherein, ring A represents benzene ring, thiophene ring or furan 
ring; 

represents hydrogen atom, halogen atom, a lower alkyl group 
or a lower alkoxy group; 

represents 4 -morpholinyl group, l-imidazolyl group, a 1- 
lower alkylhomopipera2in-4 -yl group or any one selected from 
the groups represented by the following formulae: 

\ 



/ \ 



-N T— R"^ 



(wherein, T represents nitrogen atom or methine group; 
R* represents hydrogen atom, a lower alkyl group, a hydroxy lower 
alkyl group, a halogenated lower alkyl group, a lower cycloalkyl 
group, an aryl group, an aralkyl group, 1-piperidyl group, an 
alkenyl group, a cyano lower alkyl group, a carbamoyl lower 
alkyl group, a lower acyl group, an aromatic acyl group, a lower 
alkoxy carbonyl group, an aryloxycarbonyl group or an 
aralkyloxycarbonyl group; and 
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and are the same as or different from each other and each 
represents hydrogen atom, a lower alkyl group, a di lower 
alkylaminoalkyl group, an optionally substituted heteroaryl 
lower alkyl group.); 

n represents 0 or an integer of 1 to 6 ; and 
B represents an optionally substituted aryl group, an 
optionally substituted heteroaryl group, an optionally 
substituted aralkyloxy group, an aryl (hydroxy) alkyl group, an 
aromaticacylamino group, an arylsulf onylamino group, a lower 
alkoxyarylsulf onylamino group, a hydroxy lower alkoxystyryl 
group, a lower alkoxyaryloxy group, 4 -phenylpiperidin- 1 -yl 
group, 4-pyridylpiperidin-l-yl group, an optionally 
substituted arylalkenyl group, an optionally substituted 
arylalkynyl group, an optionally substituted 
heteroarylalkenyl group, an optionally substituted 
heteroarylalkynyl group, an aroma ticacylalkynyl group, an 
optionally N- substituted amino lower alkyl group, an optionally 
substituted arylamino group, an optionally substituted 
aralkylamino group or any one selected from the groups 
represented by the following formulae: 
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(wherein, z represents 0 or 1; 

Q represents nitrogen atom or methine group; 

R^, and r' are the same as or different from each other and 
each represents hydrogen atom, halogen atom, hydroxy group, a 
lower alkyl group, a lower alkenyl group, a lower alkynyl group, 
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a lower alkoxy group, a lower thioalkoxy group, a hydroxy lower 
thioalkoxy group, an arylthio group, a heteroaryl thio group, 
a heteroaryl (hydroxy) alkyl group, a halogenated lower alkyl 
group, a hydroxy lower alkyl group, a dihydroxy lower alkyl 
group, a halogenated (hydroxy) lower alkyl group, a 
hydroxyalkenyl group, a hydroxyalkynyl group, a hydroxy lower 
cycloalkenyl group, a lower alkoxy (hydroxy ) alkyl group, a lower 
alkoxy (hydroxy) alkoxy group, a lower alkoxyalkyl group, a lower 
alkoxyalkoxy group, a lower thioalkoxyalkoxy group, a lower 
alkyl sulfonylalkoxy group, a hydroxy lower alkoxy group, a 
dihydroxy lower alkoxy group, a hydroxy lower alkylalkoxy group, 
a hydroxyimino lower alkyl group, a lower cycloalkyl 
(hydroxy) alkyl group, an aralkyl group, a hydroxyaralkyl group, 
cyano group, a cyano lower alkyl group, amide group (carbamoyl 
group), an N-lower alkyl amide group, an N-lower cycloalkyl 
amide group, an N,N-di lower alkyl amide group, an N-hydroxy 
lower alkyl amide group, an N-hydroxy lower alkyl -N-lower alkyl 
amide group, an N-arylamide group, a cyclic amino carbonyl group, 
carbamoyl group, an N-lower alkyl carbamoyl group, an N,N- 
di -lower alkyl carbamoyl group, aminosul f onyl group, a cyclic 
amino sulfonyl group, an N-lower alkyl aminosulf onyl group, an 
N-lower cycloalkylaminosulf onyl group, an N,N-di lower alkyl 
aminosulfonyl group, an N-hydroxy lower alkylaminosulf onyl 
group, an N-lower alkoxyalkylaminosulf ony 1 group, an N- 
halogenated lower alkylsulf onyl group, pyrrolidinylsulf onyl 
group, a lower alkylsulf onylaminoalkyl group, an N-lower 
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alkylaminosulf onylalkyl group, an N,N-di lower 
alkylaminosulf onylalkyl group, a lower acyl group, a lower 
acylalkyl group, a lower cycloalkyl (hydroxy) methyl group, 
tetrahydropyranyl group, hydroxy tetrahydropyranyl group, a 
hydroxy lower alkyl tetrahydropyranyl group, a lower 
acylaminoalkyl group, (thiazol-2 -yl) hydroxymethyl group, 
di ( thiazol - 2 -yl) hydroxymethyl group, a lower alkylsulf onyl 
group, a lower alkoxyalkylsulf onyl group, a hydroxy lower alkyl 
sulfonyl group, a lower alkyl sulf onylalkyl group, an N- lower 
alkyl amidealkyl group, an aryl group, an aralkyl group, a 
heteroaryl group, a heteroaryl lower alkyl group, a heteroaryl 
lower alkoxy group, a heteroarylsulf onyl group, 4- 
morphol inyl sul f onyl group , 4 - oxy thiomorphol inyl sul f onyl 
group, 4 - dioxythiomorpholinylsulf onyl group, 4- 
morpholinylsulf onyl group, a hydroxy lower cycloalkyl group, 
a hydroxy lower cycloalkyloxy group, a hydroxycycloalkenyl 
group, a halogenated hydroxy lower alkyl group, 4- 
hydroxypiperidyl group, a 4 -lower alkoxy piperidyl group, an 
lower alkylene dioxyalkyl group, an w,^- lower alkylene 
dioxyalkoxy group, a lower cycloalkyl hydroxymethyl group, an 
aryloxy group, an arylaminosul f onyl group, amino group, a lower 
alkylamino group, a di lower alkylamino group, a hydroxy lower 
alkylamino group, a lower acylamino group, a hydroxy lower 
acylamino group, a lower alkylsulf onylamino group, a pyridyl 
lower alkoxy group, a lower alkylpyridylalkoxy group, a lower 
alkoxyhydroxyalkoxy group, a lower thioalkoxyalkoxy group, a 
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lower alkylsulf onylalkoxy group, an N- lower alkylcarbamoyl 
group, an N,N-di lower alkylcarbamoyl group, an N-hydroxy lower 
alkylcarbamoyl group, an N-hydroxy lower alkyl -N- lower 
alkylcarbamoyl group, a halogenated lower alkoxy group, a cyano 
lower alkoxy group, a hydroxy lower cycloalkoxy group, 
trif luoromethyl group, trif luoromethoxy group, an amino lower 
alkoxy group, an N-lower alkyl aminoalkoxy group, an N,N-di 
lower alkylaminoalkoxy group, a lower acylalkoxy group, a lower 
acylaminoalkoxy group, a ( 1 , 3 - dioxolanyl ) lower alkyl group, 
a (1, 3 -dioxolanyl) lower alkoxy group, an amide lower alkoxy 
group, a 4 - (hydroxyalkyl ) tetrahydropyran - 4 -yl group, 2,3- 
dihydrobenzof uranyl group, a 2 -hydroxy- 2 -alkyl -2,3- 
dihydrobenzof uranyl group, indanonyl group, hydroxyindanyl 
group, an imidazolyl lower alkoxy group, succinimide group or 
2 -oxazolidon-3 -yl group; 

furthermore, r'' represents hydrogen atom, while and r' may 
form cyclopentanone ring, hydroxycyclopentane ring, a 
hydroxyalkylcyclopentane ring, cyclohexanone ring, 
hydroxycyclohexane ring, a hydroxyalkylcyclohexane ring, 2- 
hydroxymethyl - 2 -methylcyclopentanone ring, 1 , 2 - e thylenedioxy 
ring or me thylenedioxy ring; 

m or p represents 0 or an integer of 1 to 6 ; 

R^^ r-, r^^ r^3, r3s^ ^2. 

and R^^ independently represent hydrogen atom, halogen atom, 
hydroxy group, a lower alkyl group, a lower alkoxy group, a 
hydroxy lower alkyl group, a hydroxy lower alkoxy group or 
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tetrahydropyranyl group; 

the concrete examples of the heteroaryl group include 4- 
morpholinyl group, 2 , 6 - dimethyl - 4 -morpholinyl group, 4- 
thiomorpholinyl group, 4 - oxythiomorpholinyl group, 4- 
dioxythiomorpholinyl group, 1,3-dioxanyl group, 1,4-dioxanyl 
group, tetrahydrof uranyl group, dihydropyranyl group, 4,4- 
ethylenedioxypiperidin- 1-yl group, 4 - hydroxypiperidin - 1 -yl 
group, 4 -methoxypiperidin- 1 -yl group, 4 - acetylpiperazin- 1 - yl 
group, a 4 -hydroxy lower alkyl piperidin- 1 -yl group and the 
like; 

the concrete examples of the heteroaryl lower alkyl group 
include 4 -morpholinylmethyl group, 4 - thiomorpholinylmethyl 
group, a (tetrahydropyran-4 -yl) lower alkyl group, 
pyridylmethyl group and the like; 

represents hydrogen atom, halogen atom, hydroxy group, a 
lower alkyl group or a lower alkoxy group; 
R^* represents hydrogen atom or a lower alkyl group; 

represents hydrogen atom or a hydroxy lower alkyl group; 
R^^ represents hydrogen atom or a lower alkyl group; 
R^° represents hydrogen atom, a lower alkyl group, a lower alkoxy 
group, a hydroxy lower alkyl group or a hydroxy lower alkoxy 
group; 

W represents sulfur atom or oxygen atom; 

the bond represented by the following formula: 



represents a single or double bond; and 
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the bond represented by the following formula: 

represents trans or cis bond.). 

More specifically, the condensed pyridine compound of the 
present invention preferably include the condensed pyridine 
compounds represented by the following formulae: 




0 0 
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wherein, R^^ has the same meaning as that of the above r\ 
R^^ has the same meaning as that of the above R^ and R^^ has the 
same meaning as that of the above B, respectively. 

More specifically, the condensed pyridine compound of the 
present invention preferably includes the following ones: 

(1) 3- (4-benzyloxybutyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(2) 1- (1 -methylpiperazin'4 -yl) -3- (4- 
methoxyphenyl) isoquinoline, 

(3) 1- (1 -methylpipera2in-4 -yl) -3- [4- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(4) 1- (4 -ethylpiperazin-l-yl) -3- (4- 
trif luoromethylphenyl ) isoquinoline , 

(5) 1- (4 -ethylpiperazin-l-yl) -3- [4- (1- 
fluoropropyl) phenyl] isoquinoline, 

(6) 1- (4-ethylpiperazin-l-yl) -3- (2- 
hydroxyphenyl) isoquinoline, 

(7) 1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxyphenyl) isoquinoline, 

(8) 1- (4-ethylpiperazin-l-yl) -3- (2- 
methoxyphenyl) isoquinoline, 

(9) 1- (4-ethylpiperazin-l-yl) -3- (3- 
methoxyphenyl) isoquinoline, 

(10) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methoxyphenyl) isoquinoline, 

(11) 3- (2, 3 -dimethoxyphenyl) -1- (4 - ethylpiperazin - 1 - 
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yl) isoguinoline, 

(12) 3- (2 , 4 -dimethoxyphenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(13) 3- (2, 5-dimethoxyphenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(14) 3- (3 , 4 -dimethoxyphenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline , 

(15) 3- (3 , 5 -dimethoxyphenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(16) 1- (4 -ethylpiperazin -1-yl) -3- (2,4,5- 
trimethoxyphenyl) isoquinoline , 

(17) 1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxymethylphenyl) isoquinoline, 

(18) 3- [2- (2 -hydroxyethoxy) phenyl] -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(19) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxypropyl ) phenyl] isoquinoline, 

(20) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxypropyl) phenyl] isoquinoline, 

(21) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxybutyl) phenyl] isoquinoline, 

(22) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxybutyl) phenyl] isoquinoline, 

(23) 3- [4- (4 -hydroxybutyl) phenyl] -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(24) 3- [4- (1, 3 -dihydroxypropyl) phenyl] -1- (4 - ethylpiperazin - 
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1 -yl) isoquinoline, 

(25) 3- [4- (1, 3 -dihydroxy-3 -methylbutyDphenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(26) 3- [4- (3 -hydroxy- 1 -methoxybutyl) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(27) 1- (l-ethylpipera2in-4-yl) -3- [4- ( 3 - hydroxy - 1 - 
fluoropropyl) phenyl] isbquinoline, 

(28) 1- (4-ethylpiperazin-l-yl) -3- [4- (4 -hydroxymethyl-3 - 
fluoro) phenyl] isoquinoline, 

(29) 1- (4-ethylpiperazin-l-yl) -3- [3-fluoro-4- (1- 
hydroxypropyl ) phenyl ] i soquinol ine , 

(30) 3- [3-chloro-4- (3 -hydroxypropyl) phenyl] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline , 

(31) 3- [3 -carboxamide-4 - (3 -hydroxypropyl) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(32) 3- [3-cyano-4- ( 3 - hydroxypropyl ) phenyl ] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline, 

(33) 1- (4-ethylpiperazin-l-yl) -3- [4- (3 -hydroxypropyl) -3- 
methoxyphenyl] isoquinoline, 

(34) 3- [3- (3 -hydroxypropyl) - 4 - me thoxypheny 1 ] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(35) 3- [3- (4 -hydroxybutyl) - 4 -me thoxypheny 1 ] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline , 

(36) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxyethoxy ) phenyl] isoquinoline, 

(37) 3- [3,4- (2 -dihydroxyethoxy) phenyl] -1- (4 - ethylpiperazin - 
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1 -yl) isoqu incline, 

(38) 3- [3,5- (2 -dihydroxyethoxy) phenyl] -1- (4 - ethylpiperazin- 
1 - yl) isoguinoline, 

(39) 3- [3-chloro-4- (2 -hydroxyethoxy) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(40) 3- [3 -methyl -4 - (2 -hydroxyethoxy) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(41) 3- [3 - isopropyl - 4 - ( 2 - hydroxyethoxy) phenyl ] -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline , 

(42) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
methoxyethoxy) phenyl] isoquinoline, 

(43) 3- [3,4- (2 -dime thoxyethoxy) phenyl] -1- (4 - ethylpiperazin - 
1-yl) isoquinoline, 

(44) 3- [4- (2 -hydroxyethoxy) methylphenyl] -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline , 

(45) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
f luoroethoxy) phenyl] isoquinoline, 

(46) 3- ( 3 , 4 -methylenedioxyphenyl ) -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(47) 1- (l-ethylpiperazin-4 -yl) -3- (4- 
acetonyloxyphenyl) isoquinoline, 

(48) 3- [4- (3 - aminopropoxy) phenyl] -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(49) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
dimethylaminoethoxy) phenyl] isoquinoline , 

(50) 3- [4- (3 -acetamidepropoxy) phenyl] -1- ( 4 - ethylpiperazin - 
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1-yl) isoquinoline , 

(51) 3- (4 -cyanomethoxyphenyl) -1- (4 - ethylpiperazin - 1 - 
yl) isoguinoline, 

(52) 3- [4- (2 -cyanoethoxy) phenyl] -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(53) 3- [4- (3 -cyanopropoxy) phenyl] -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline , 

(54) 3- [4- (3 -methyl thiopropoxy) phenyl] -1- (4 -ethylpiperazin- 
1-yl) isoquinoline, 

(55) 3- [4- (3 -methylsulfonpropoxy) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(56) 3-{4-[2 - (l-imidazonyl)ethoxy] phenyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(57) 3 - {4 - [3 - (4 -pyridyl) propoxy] phenyl] - 1 - (4 - 
ethylpiperazin- 1 -yl ) isoquinoline, 

(58) 3-{4-[2 - (2-inethylpyridin-5-yl) ethoxy] phenyl) -1- (4- 
ethylpiperazin- 1-yl) isoquinoline, 

(59) 1- (l-ethylpiperazin-4-yl) -3- [4- (N- 
ethylcarbamyl) phenyl] isoquinoline, 

(60) (Z) -1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxyiminomethylphenyl ) isoquinoline , 

(61) (E) -1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxyiminomethylphenyl ) isoquinoline , 

(62) 3- (4 -cyanophenyl) -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(63) 1- (4-ethylpiperazin-l-yl) -3- (4-N- 
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propylaminocarbonylphenyl ) isoquinoline , 

(64) 3- [4- (4- hydroxy- 1-cyclohexen-l-yl) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(65) 3 - (4 -aminophenyl ) - 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(66) 3- [4- (N, N-dimethylamino) phenyl] -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(67) 3- [4- (2 -hydroxyethyl) aminophenyl] -1- (4 - ethylpiperazin- 
1-yl) isoquinoline, 

(68) 3- (4 -acetamidephenyl) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(69) 3- (4 -ethylcarbonylaminophenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(70) 3- (4 -propylcarbonylaminophenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(71) 3- (4 - ethylsulf onylaminophenyl ) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(72) 3- (4 -propylsulf onylaminophenyl) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(73) 3- (4 -butylsulf onylaminophenyl) -1- { 4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(74) 3- (4 - sulf onamidephenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(75) 3 - [ (4 -morpholinyl ) sulf onylphenyl ] - 1 - (4 - ethylpiperazin - 

f 

1-yl) isoquinoline, 

(76) 3 - [ ( 4 - thiomorpholinyl ) sulf onylphenyl ] - 1 - (4 - 
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ethylpiperazin- 1 -yl) isoquinoiine, 

(77) 3- [ (1, l-dioxythiomorpholinyl) sulf bnylphenyl] -1- (4 - 
e thylpiperazin - 1 - yl ) i soguinol ine , 

(78) 3- (4 « ethylsulf onylaminomethylphenyl) -1- (4- 
ethylpipera2in - 1 -yl ) isoquinoline, 

(79) 3- (4 -ethylsulf onylaminoethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(80) 3- (4 - ethylaminosulf onylmethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(81) 3- (4 -prbpylaminosulf onylmethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(82) 3- [4- (N, N-diethylamino) sulf onylmethylphenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(83) 3- [4- (tetrahydropyran -4 -yl) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(84) 3- [4- (5, 6-dihydro-2H-pyran-4-yl)phenyl] -1- (4- 
ethylpiperazin- 1-yl) isoquinoline, 

(85) 3- (4 -ethylcarbonylaminomethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline, 

(86) 3- (4 -propylcarbonylaminomethylphenyl ) -1- (4- 
ethylpiperazin- 1-yl) isoquinoline, 

(87) 3- (4-ethylaminocarbonylmethylphenyl) -1- (4- 
ethylpiperazin -1-yl) isoquinoline , 

(88) 3- (4 -propylaminocarbonylmethylphenyl) -1- (4- 
ethylpiperazin-1 -yl) isoquinoline, 

(89) 3- (4 -butylaminocarbonylmethylphenyl ) -i- (4- 

26 



PCT 



ethylpiperazin- 1 -yl) isoquinoline, 

(90) 3- (4-methylsulfonylmethylphenyl) -1- (4 - ethylpiperazin- 
1-yl) Isoguinoline, 

(91) 3- (3-chloro-4-ethylsulfonylaininoinethylphenyl) -1- (4- 
ethylpiperazin- 1-yl) isoquinoline, 

(92) 3- (3-chloro-4-propylsulfonylaminoinethylphenyl) -1- (4- 
ethylpiperazin- 1 -yl ) isoqu incline, 

(93) 3- (4 -morpholinylmethylphenyl) -1- (4 -ethylpiperazin- 1 - 
yl) isoquinoline, 

(94) 3- (4 - thiomorpholinylmethylphenyl) -1- (4 - ethylpiperazin - 
1 -yl) isoquinoline, 

(95) 3- [4- (3 -oxazolidinone) phenyl] -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(96) 3- [4- (4,4-ethylenedioxypiperidin-l-yl)phenyl] -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline, 

(97) 1- (4-ethylpiperazin-l-yl) -3- [4- (4 -hydroxypiperidin- 1 - 
yl) phenyl] isoquinoline, 

(98) 1- (4-ethylpiperazin-l-yl) -3- [4- (4 -methoxypiperidin- 1 - 
yl) phenyl] isoquinoline, 

(99) 3' (2- (4«-acetylpiperazin-l-yl)pyridin-5-yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(100) 3- [4- (4 -acetylpiperazin- 1 -yl) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoqu incline, 

(101) 3- (2 -methoxybenzyl) -1- (4-ethylpiperazin-l- 
yl) isoquinoline , 

(102) 3- [OC-methyl- (4 -methoxybenzyl ) ] -1- (4 - ethylpiperazin - 
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1 -yl) isoqu incline, 

(103) 3- [Ot-hydroxy- (2 -methoxybenzyl) ] -1- (4 - ethylpiperazin - 
1-yl) isoguinoline, 

(104) 3- [^-hydroxy- (4 -methoxybenzyl ) ] -1- ( 4 - ethylpiperazin - 
1-yl) isoqu incline, 

(105) 3- [ OC- methyl -Ot. hydroxy- ( 4 -methoxybenzyl ) ] -1- (4- 
ethylpiperazin- 1 -yl) isoqu incline, 

(106) 1- (l-ethylpiperazin-4 -yl) -3- (4- 
methoxyphenethyl) isoquinoline , 

(107) 1- (1 -ethylpiperazin-4 -yl) -3- [2- (2- 
hydroxyethoxy) phenethyl] isoquinoline, 

(108) 1- (1 -ethylpiperazin-4 -yl) -3- [3- (2- 
hydrcxyethcxy) phenethyl] isoquinoline, 

(109) 1- (l-ethylpiperazin-4-yl) -3- [4- (2- 
hydroxyethoxy) phenethyl] isoquinoline, 

(110) 1- (l-ethylpiperazin-4 -yl) {3- [2- (2- 
hydroxyethoxy) phenyl] propyl] isoquinoline, 

(111) 3- (2 -methcxyphenylcarbonyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(112) 3- (4 -methcxyphenylcarbonyl) -1- ( 4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(113) 3- (4 -methoxyindan- 1-yl) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(114) 3- (6 -methoxyindan- 1 -yl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(115) 3- [4- (2-hydroxyethoxy) indan-l-yl) -l- (4- 
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ethylpiperazin- 1 -yl) isoquinoline , 

(116) 3- (8-methoxy-l,2-dihydronaphthalen-4-yl) -1- (4- 
ethylpiperazin-l-yl) isoquinoline, 

(117) 3- (7-methoxy-l, 2-dihydronaphthalen-4-yl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(118) 3- (6-inethoxy-l, 2 - dihydronaphthalen- 4 - yl ) -1- (4- 

ethylpiperazin- 1 -yl) isoquinoline , 

(119) 3- (S-methoxy-l, 2. 3, 4 - tetrahydronaphthalen- 1 -yl) -l- 
(4 -ethylpiperazin-l -yl) isoquinoline, 

(12 0) 3- (6-methoxy>l, 2,3, 4 - tetrahydronaphthalen- 1 -yl ) -i- 
(4 -ethylpiperazin-l -yl) isoquinoline , 

(121) 3- (7-inethoxy-l, 2, 3, 4- tetrahydronaphthalen -1-yl) -1- (4- 
ethylpiperazin-l -yl) isoquinoline, 

(122) 3- (3-hydroxymethylchroman-6-yl) -1- (4 - ethylpiperazin - 
1-yl) isoquinoline, 

(123) 1- (4-ethylpiperazin-l-yl) -3- (2-pyridyl) isoquinoline, 

(124) 1- (l-ethylpiperazin-4-yl) -3- [5- (2- 
hydroxyethoxy)pyridin-2 -yl] isoquinoline, 

(125) 1- (l-ethylpiperazin-4 -yl) -3- [2- (2- 
hydroxyethoxy) pyridin - 5 - yl] isoquinoline, 

(126) 1- (1 -ethylpiperazin-4 -yl) -3- [2- (2- 
methoxyethoxy) pyridin - 5 - yl ] isoquinoline, 

(127) 1- (l-ethylpiperazin-4 -yl) -3- [5- (2- 
methoxyethoxy) pyridin - 2 - yl] isoquinoline, 

(128) 3- (2 -propylcarbonylaminopyridin - 5 -yl ) -l- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 
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(12 9) 3- [ (2 -methylsulf onylpyridin) -5-yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(13 0) 3- [ (2-ethylsulfonylpyridin) -5-yl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(131) 1- {l-ethylpiperazin-4-yl) -3- (2 -butylpyridin- 5 - 
yl) isoquinoline, 

(132) 1- (l-ethylpiperazin-4 -yl) -3- [5- (3- 
f luoropropyl) pyridin- 2 -yl) isoquinoline, 

(133) 1- (l-ethylpiperazin-4-yl) -3- [2- (3- 
f luoropropyl) pyridin- 5 -yl] isoquinoline , 

(134) 1- (l-ethylpiperazin-4-yl) -3- [5- (3 - 
hydroxypropyl ) pyridin- 2 -yl] isoquinoline, 

(13 5) 1- (1 -etliylpiperazin-4 -yl) - 3- [2 - (3 - 
liydroxypropy 1 ) pyridin - 5 - yl ] i soquinol ine , 

(136) 1- (l-ethylpiperazin-4-yl) -3- [2- (3- 
liydroxybutyl) pyridin- 5 -yl] isoquinoline, 

(137) 1- (l-ethylpiperazin-4-yl) -3- [2- (4- 
hydroxybu tyl ) pyridin - 5 - y 1 ] i soquinol ine , 

(138) 1- (1 -ethylpiperazin-4 -yl) -3- [2- ( 3 - hydroxy- 3 - 
methylbutyl) pyridin- 5 -yl] isoquinoline, 

(139) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
methoxypropyl ) pyridin -5-yl] isoquinoline , 
(14 0) 1- (l-etliylpiperazin-4 - yl) - 3 - [3 - (3 - 

me thoxypropyl) pyridin- 5 -yl] isoquinoline, 
(141) 1- (l-ethylpiperazin-4-yl) -3- [5- (3- 
methoxypropyl) pyridin -2 -yl] isoquinoline, 
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(142) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
ethoxypropyl)pyridin-5-yl] isoguinoline, 

(143) 1- (l-ethylpiperazin-4-yl) -3- [2- [3- (2- 
propoxy) propyl] pyridin- 5 -yl] isoguinoline, 

(144) 1- (l-ethylpiperazin-4-yl) -3- [2- (3- 
methoxybutyl) pyridin- 5 -yl] isoqu incline, 

(14 5) 1- (l-ethylpiperazin-4-yl) -3- {2 - [2- (2 -hydroxy - 2 - 
cyclohexyl) ethynyl] pyridin-4 -yl} isoquinoline , 

(146) 1- (l-ethylpiperazin-4-yl) -3- [2- ( 1 - butyn - 1 - yl ) pyridin - 
5 -yl] isoqu incline, 

(147) 1- (4-ethylpiperazin-l-yl) -3- [2- (morpliolin-4 - 
yl) pyridin-5 -yl] isoquinoline, 

(148) 1- (4 -ethylpiperazin- 1 -yl) -3- [5- (morpholin - 4 - 
yl) pyridin- 2 -yl] isoquinoline, 

(149) 3 - [2 - (2, 6-diinethylinorpliolin-4-yl)pyridin-5-yl] -1- (4- 
ethylpiperazin- 1 -yl ) isoquinoline , 

(150) 1- (4 - ethylpiperazin - 1 -yl) -3- [2- { thiomorpholin-4 - 
yl) pyridin- 5 -yl] isoquinoline, 

(151) 1- (4 -ethylpiperazin- 1-yl) -3- [2- ( S - oxythiomorpholin - 
4 -yl) pyridin-5 -yl] isoquinoline, 

(152) 1- (4-ethylpiperazin-l-yl) -3- [2- (4 -hydroxypiperidin- 1- 
yl) pyridin- 5 -yl] isoquinoline, 

(153) 1- (4-ethylpiperazin-l-yl) -3- [2- ( 4 - me thoxypiperidin - 1 - 
yl) pyridin- 5 -yl] isoquinoline, 

(154) 1- (4-ethylpiperazin-l-yl) -3- [2- (4- 

hydroxymethylpiperidin- 1-yl) pyridin- 5 -yl] isoquinoline, 
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(155) 3- [2- (5,6-dihydro-2H-pyran-4-yl)pyridin-5-yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(156) 3- [2- (tetrahydropyran-4-yl)pyridin-5-yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(157) 3- [4- [3- (3 -pyridyDpropoxy] phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(158) 1- (1 - ethylpiperazin-4 -yl) -3- (1 -phenylpiperazin-4 - 
yl) isoquinoline, 

(159) 1- (l-ethylpiperazin-4-yl) -3- [1- (2 -pyridyl) piperazin- 
4-yl] isoquinoline, 

(160) 3- [4- (4 -morpholinyl) phenyl] -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(161) 1- (l-ethylpiperazin-4-yl) -3- (2- 
hydroxymethyl thiophen- 4 -yl) isoquinoline, 

(162) 1- (l-ethylpiperazin-4 -yl) -3- (2- 
hydroxymethyl thiophen - 5 - yl ) i soquinol ine , 

(163) 1- (l-ethylpiperazin-4 -yl) -3- [2- (2- 
hydroxy ethyl) thiophen- 5 -yl] isoquinoline, 

(164) 1- (l-ethylpiperazin-4 -yl) -3- [2- (1- 
hydroxypropyl ) thiophen-4 -yl] isoquinoline, 

(165) 1- (l-ethylpiperazin-4 -yl) -3- [2- (1- 
hydroxypropyl ) thiophen- 5 -yl) isoquinoline, 

(16 6) 3- [2- (tetrahydropyran-4 -yl) thiophen - 5 - yl ] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(167) 1- (l-ethylpiperazin-4 -yl) -3- [4-methyl-5- (2- 
hydroxyethyl) thiazol -2 -yl] isoquinoline, 
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(168) 1- (l.ethylpiperazin-4-yl) -3- (2 - hydroxymethyl thiazol - 
5-yl) isoquinoline, 

(169) 1- (l-ethylpipera2in-4-yl) -3- [1- (2- 
hydroxyethyDpyrazol -3 -yl] isoquinoline , 
(17 0) 1- (l-ethylpipera2in-4-yl) -3- [ (1- 
hydroxypropyl) thiazol - 5 -yl] isoquinoline , 

(171) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
hydroxypropy 1 ) thiazol - 5 -yl] isoguinoline, 

(172) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
methoxypropyl) thiazol - 5 -yl] isoquinoline, 

(173) 1- (l-ethylpipera2in-4 -yl) -3- [2- (4- 
morpholinyl) thiazol - 5-yl] isoquinoline , 

(174) 3- (2 -propylcarbonylaminopyrimidin-S -yl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(17 5) 3- [2- (5, 6-dihydro-2H-pyran-4-yl) thiophen-4 -yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(176) 3-[2-(5, 6 -dihydro-2H-pyran-4 -yl) thiophen - 5 - yl ] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(177) 1- (l-ethylpiperazin-4-yl) -3- 
(phenylethynyl ) isoquinoline, 

(178) 1- (l-ethylpiperazin-4 -yl) -3- (4- 
me thoxyphenyl ) e thynyl isoquinol ine , 

(179) 1- (1 -ethylpipera2in-4 -yl) -3- (2- 
pyridyl) ethynylisoquinoline, 

(180) 3- [3- (4 -morpholinyl ) -1-propynyl] -1- (4- 
ethylpiperazin- 1 -yl) i soquinol ine , 
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(181) 1- (l-ethylpiperazin-4-yl) -3- {3-phenyl-l- 
propynyl) isoquinoline, 

(182) 1- {l-ethylpipera2in-4-yl) -3- (4-phenyl-l. 
butynyl) isoquinoline, 

(183) 1- (l-ethylpiperazin-4-yl) -3- [4- (2- 
hydroxye thoxy ) phenyle thynyl ] i soquinol ine , 

(184) 1- (l-ethylpiperazin-4 -yl) -3- 
benzoylethynyli soquinol ine, 

(185) 1- (l-ethylpipera2in-4-yl) -3- (2,4- 
dimethoxypheiiyle thynyl) i soquinol ine, 

(186) 1- (l-ethylpipera2in-4-yl) -3- [3- (3 -methoxypropyl) -5- 
pyridyl] ethynylisoquinoline, 

(187) 1- (l-ethylpiperazin-4-yl) -3- [2- (2- 
hydroxye thoxy ) phenyl ] e thynyl i soquinol ine , 

(18 8) 1- (l-ethylpiperazin-4-yl) -3- [3- (2 -hydroxye thoxy) -2- 
pyridyl] ethynylisoquinoline, 

(189) 1- (l-ethylpiperazin-4 -yl) -3- (trans-2- 
phenylethenyl) isoquinoline, 

(190) 1- (l-ethylpipera2in-4-yl) -3- [trans-2- (4- 
methoxyphertyl) ethenyl] isoquinoline, 

(191) 1- (l-ethylpipera2in-4-yl) -3- [cis-2- (4- 
methoxyphenyl) ethenyl] isoquinoline, 

(192) 1- (l-ethylpipera2in-4 -yl) -3- (cis - 1 -me thyl - 2 - 
phenylethenyl) isoquinoline, 

(193) 1- (l-ethylpiperazin-4-yl) -3- ( trans - 1 -methyl - 2 - 
phenylethenyl) isoquinoline, 
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(194) 1- (l-ethylpiperazin-4 -yl) -3- [trans-2- (2- 
hydroxyethoxyphenyl) ethenyl] isoquinoline, 

(195) 1- (l-ethylpiperazin-4-yl) -3- [trans-2- (2- 
methoxyphenyl) ethenyl] isoquinoline, 

(196) 1- (l-ethylpipera2in-4-yl) -3- ( trans - 2 -methyl - 2 - 
phenylethen- 1 -yl) isoquinoline, 

(197) 1- (l-ethylpipera2in-4-yl) -3- [trans-2- (2- 
f luorophenyl) ethenyl] isoquinoline, 

(198) 1- (l-ethylpiperazin-4-yl) -3-[(E)-4-(2- 
hydroxyethoxy) styryl] isoquinoline, 

(19 9) 1- (l-ethylpiperazin-4-yl) -3- {trans-2 - [3- (2- 
hydroxyethoxy) phenyl] ethenyl) isoquinoline, 

(200) 3-{(E)-2-[2 - (4-inorpholinyl)pyridin-5-yl] ethenyl} -1- 
(4 - ethylpiperazin- 1 -yl) isoquinoline, 

(201) 3- [ (E) -2- (4-methylsulf onylphenyl) ethenyl] -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline, 

(202) 3 - [(E) -2- (2 -me thylsulf onylphenyl) ethenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline , 

(203) 3-[(E)-2- (4 -methyl sulfonylmethylphenyl) ethenyl] -1- 
(4 -ethylpiperazin- 1-yl) isoquinoline, 

(204) 3- { (E) -2- [3- (4 -morpholinyl) phenyl] ethenyl] -1- (4- 
ethylpiperazin- 1-yl) isoquinoline, 

(205) 3-{(E)-2-[4-(4 - morphol inyl ) phenyl ] ethenyl] - 1 - (4 - 
ethylpiperazin- 1-yl) isoquinoline, 

(206) 3- { (E) -2 -methyl -2- [4- (4 -morpholinyl ) phenyl] ethenyl] - 
1 - (4 -ethylpiperazin- 1-yl) isoquinoline, 
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(207) 3- { (E) -2 -methyl -2- [3- (4 -morpholinyl) phenyl] ethenyl} - 
1 - (4 - ethylpiperazin- 1 -yl) isoquinoline , 

(208) 3- [ (E) -2-methoxymethyl-2-phenylethenyl] -1- (4- 
ethylpiperazin- 1-yl) isoquinoline, 

(209) 1- (l-ethylpipera2in-4-yl) -3- (trans-2- (2- 
pyridyl) ethenyl] isoquinoline, 

(210) 1- (l-ethylpiperazin-4 -yl) -3- [trans-2- (4- 
pyridyl) ethenyl] isoquinoline, 

(211) 1- (l-ethylpipera2in-4-yl) -3- [3- (2 -methoxy) phenyl - 2 - 
propenyl] isoquinoline, 

(212) 1- (l-ethylpiperazin-4-yl) -3- [3- (2- 
hydroxyethoxy) phenyl - 1 -propenyl] isoquinoline, 

(213) 3-{(E)-2-[2- (4 -morpholinyl) pyridin- 5 -yl] ethenyl} -1- 

(4 - ethylpiperazin- 1-yl) isoquinoline, 

(214) 3- { (E) -2- [3- (4 -morpholinyl) pyridazin- 6 -yl] ethenyl} -1 
(4 - ethylpiperazin - 1 -yl ) isoquinoline, 

(215) 3-{(E)-2-[4-(4 -morpholinyl ) pyrimidin - 6 -yl] ethenyl } - 1 ■ 
(4 - ethylpiperazin- 1-yl) isoquinoline, 

(216) 3-{(E)-2-[2- (4 -morpholinyl) pyraz in- 6 -yl] ethenyl} -1- 
(4 -ethylpiperazin -1-yl) isoquinoline, 

(217) 3- [1- (4 -methoxyphenyl) ethenyl] -1- (4 - ethylpiperazin- 1 ■ 
yl) isoquinoline, 

(218) 1- (l-ethylpiperazin-4 -yl) -N-phenyl-3- 
isoquinolinecarboxamide, 

(219) 1- (l-ethylpiperazin-4 -yl) -3- (4- 
methoxyanilinomethyl ) isoquinoline , 
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(220) 1- (l-ethylpiperazin-4-yl) -3- (4- 
methoxybenzyl amino) isoqu incline, 

(221) 1- (1 -ethylpiperazin-4 -yl) -4 -methoxy- 3 - (4- 
methoxyphenyl ) isoquinoline, 

(222) 1- (l-ethylpiperazin-4-yl) -5-methyl-3- (4- 
methoxyphenyl) isoquinoline, 

(223) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxyethoxy) phenyl] - 6 - fluoroisoqu incline, 

(224) 1- (l-ethylpiperazin-4-yl) -6-fluoro-3- (4- 
methoxyphenyl) isoquinoline, 

(225) 1- (l-ethylpiperazin-4-yl) -6-methyl-3- (4- 
methoxyphenyl) isoquinoline, 

(226) 1- (4 - ethylpiperazin- 1 -yl ) - 6 -methoxy - 3 - (4- 
trif luoromethylphenyl ) i soquinoline , 

(227) 1- (4 -ethylpiperazin-l-yl) - 6 -methoxy- 3 - (4- 
methoxyphenyl) isoquinoline, 

(228) 1- (l-ethylpiperazin-4-yl) -7-methyl-3- (4 - 
methoxyphenyl) isoquinoline, 

(229) 1- (4 -ethylpiperazin- 1-yl) -7-fluoro-3- (4- 
methoxyphenyl ) isoquinoline, 

(230) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxyethoxy) phenyl] -7 - f lucre i soquinoline, 

(231) 1- (4-ethylpiperazin-l-yl) - 7 -methoxy - 3 - 
phenyl isoquinoline , 

(232) 1- (4-ethylpiperazin-l-yl) - 7 -methoxy - 3 - (2- 
methoxyphenyl ) isoquinoline, 
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(233) 1- (l-ethylpiperazin-4 -yl) -8-fluoro-3- (4- 
methoxyphenyl) isoquinoline, 

(234) 1- (l-ethylpiperazin-4 -yl) -8-fluoro-3- [4- (2- 
hydroxye thoxy ) phenyl ] i soquinol ine , 

(235) 1- (l-ethylpiperazin-4 -yl) - 8 -me thoxy - 3 - (4- 
methoxyphenyl) isoquinoline, 

(236) 1- (l-propylpiperazin-4 -yl) -3- (4- 
methoxyphenyl ) isoquinoline , 

(237) 1- (l-propylpiperazin-4 -yl) -3- [4- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(238) 1- (l-isopropylpiperazin-4 -yl) -3- (4- 
methoxyphenyl) isoquinoline, 

(239) 1- (l-cyclopropylpiperazin-4-yl) -3- (4- 
methoxyphenyl) isoquinoline, 

(240) 1- (l-allylpiperazin-4-yl) -3- (4- 
methoxyphenyl) isoquinoline, 

(241) 1- [1- (2 - f luoroethyl) piperazin-4 -yl] -3- (4- 
methoxyphenyl ) isoquinoline, 

(242) 1- [4- (2 -hydroxyethyl)piperazin-l -yl] -3- (4- 
methoxyphenyl ) isoquinoline, 

(243) 3- (4 -ethylsulf onylaminomethylphenyl) -1- [4- (2- 
hydroxyethyl) piperazin-1 -yl) isoquinoline, 

(244) 8- (4 -ethylpiperazin- 1-yl) -6- (4- 
methoxyphenyDpyrido [2, 3 -c] pyridine, 

(245) 8- (l-ethylpiperazin-4-yl) -6- [4- (2- 
hydroxyethoxy) phenyl] -1,7 - naphthyr idine , 
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(246) 8- (l-ethylpiperazin-4-yl) - 6 - {4 - t (S) - 2 - 
hydroxypropoxy] phenyl} - 1, 7 -naphthyridine, ^ 

(247) 8- (l-ethylpiperazin-4-yl) -6- [4- (3- 
hydroxypropyl ) phenyl ] -1,7- naph thyridine , 

(248) 8- (l-ethylpipera2in-4-yl) -6- [4- (3- 
hydroxybutyl) phenyl] -1,7 -naphthyridine, 

(249) 8- (1 -ethylpiperazin-4 -yl) -6- [4- (3 -hydroxy- 1- 
fluoropropyl) phenyl] -1, 7 -naphthyridine, 

(250) 8- (l-ethylpipera2in-4-yl) -6- [4- ( 2 -hydroxy - 2 - 
methylpropoxy) phenyl] - 1 , 7 -naphthyridine, 

(251) 1- (l-ethylpiperazin-4-yl) -3- (4 -methoxyphenyl ) -2,6- 
naphthyr idine , 

(252) 5- (l-ethylpipera2in-4-yl) -7- (4 -methoxyphenyl) -1,6- 
naphthyr idine , 

(253) 5- [4- (2 -hydroxyethoxy) phenyl] -7- (4 -methylpiperazin- 
yl) thieno [2 , 3 -c] pyridine, 

(254) 7- (l-ethylpiperazin-4 -yl) -5- [4- (1- 
hydroxypentyl) phenyl] thieno [2 , 3 -c] pyridine, 

(255) 7- (l-ethylpiperazin-4 -yl) -5- (4- ( 1 - hydroxy - 3 - 
methylbutyl) phenyl] thi eno [ 2 , 3 - c ] pyridine , 

(256) 7- (1 -ethylpiperazin-4 -yl) -5- [4- (3 -hydroxy- 1 - 
fluoropropyl) phenyl] thieno [2 , 3 -c] pyridine, 

(257) 5- [4- (3 -hydroxypropyl) - 3 - chlorophenyl ] -7- (4- 
ethylpiperazin- 1 -yl) thieno [2 , 3 - c] pyridine, 

(258) 7- (l-ethylpipera2in-4-yl) -5- [3- (2- 
hydroxyethoxy) phenyl] thieno [2 , 3 -c] pyridine. 
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(259) 7- (4 -ethylpiperazin-l-yl) -5- (4- 
hydroxyethoxyphenyl) thieno [2, 3 -c] pyridine, 

(260) 7- (l-ethylpiperazin-4-yl) -5- [4- (2 -hydroxy - 2 - 
methylpropoxy) phenyl] thieno [2 , 3 - c] pyridine, 

(261) 5- [3- (3 -hydroxypropyl) - 4 -methoxyphenyl ] -7- {4- 
ethylpiperazin - 1 -yl ) thieno [2, 3 - c] pyridine , 

(262) 5- [4- (3 -hydroxypropyl) - 3 - cyanophenyl] -7- (4- 
ethylpiperazin-l-yl) thieno [2, 3 - c] pyridine , 

(263) 5- [2- (4-morpholinyl)pyridin-5-yl] -7- (4- 
ethylpiperazin-l-yl) thieno [2, 3 - c] pyridine , 

(264) 5- [2- (4 r thiomorpholinyl ) pyridin- 5 -yl] -7- (4- 
ethylpiperazin-l-yl) thieno [2, 3 -c] pyridine, 

(265) 5- [2- (4-hydroxypiperidin-l-yl)pyridin-5-yl] -7- (4- 
ethylpiperazin-l-yl) thieno [2, 3 -c] pyridine, 

(266) 5 - [4 -(5, 6-dihydro-2H-pyran-4-yl)phenyl] -7- (4- 
ethylpiperazin-l-yl) thieno [2 , 3 - c] pyridine , 

(267) 5- [2- (2-inethoxyethoxy-2 -methyl)pyridin-5-yl] -7- (4- 
ethylpiperazin-l-yl) thieno [2, 3 - c] pyridine , 

(268) 5- [2- (2 -hydroxyethoxy) pyridin- 5 -yl] -7- (4- 
ethylpiperazin-1 -yl) thieno [2, 3 - c] pyridine , 

(269) 5- [2- (2 -methoxyethoxy) pyridin- 5 -yl] -7- (4- 
ethylpiperazin-1 -yl) thieno [2 , 3 -c] pyridine, 

(270) 5- [4- (4-hydroxycyclohexen-l-yl) phenyl] -7- (4- 
ethylpiperazin-1 -yl) thieno [2 , 3 -c] pyridine, 

(271) 7- (l-ethylpiperazin-4-yl) -5- (4- 
pentanoylphenyl) thieno [2, 3 -c] pyridine, 
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(272) 7- {l-ethylpipera2in-4-yl) -5- [4- (3- 
methylbutanoyl) phenyl] thieno [2 , 3 - c] pyridine, 

(273) 7- (l-ethylpiperazin-4-yl) -5- [4- (N- 

cyclohexylamide) phenyl] thieno [2 , 3 - c] pyridinecarboxamide , 

(274) 7- (1 -ethylpipera2in-4 -yl) -5- [4- (pyrrolidinyl - 1 - 
carbonyl) phenyl] thieno [2 , 3 -c] pyridine, 

(275) 5- [4- (2 -hydroxyethoxy) phenyl] -7- [4- (2- 
hydroxyethyl) piperazin- 1 - yl]. thieno [3 , 2 - c] pyridine , 

(276) 5- (4 -methoxyphenyl) -7- [4- (2 -hydroxyethyl) piperazin- 
1 -yl] thieno [2 , 3 - c] pyridine , 

(277) 4- (4 -ethylpiperazin- 1-yl) -6- (4- 
methoxyphenyl) thieno [3 , 4 - c] pyridine, 

(278) 4- (4 -ethylpiperazin-l-yl) -6- [4- (2- 
hydroxyethoxy ) phenyl] thieno [3 , 4 - c] pyridine , 

(279) 4- (4 -methylpiperazin- 1 -yl) -6- [4- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 -c] pyridine, 

(280) 4- (4 -ethylpiperazin-l-yl) -6- (4- 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine, 

(281) 4- (4-ethylpiperazin-l-yl) -6- [4- (1- 
hydroxy ethyl) phenyl) thieno [3 , 2 -c] pyridine, 

(282) 4- (4 -ethylpiperazin- 1-yl) -6- [4- (1- 
hydroxypropyl ) phenyl] thieno [3 , 2 -c] pyridine, 

(283) 4- (4 -ethylpiperazin- 1 -yl) -6- [4- (1- 
hydroxybutyl) phenyl] thieno [3 , 2 - c] pyridine, 

(284) 4- (1- ethylpiperazin- 4 -yl) -6- [3- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 -c] pyridine, 
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(285) 4- (l-ethylpiperazin-4-yl) -6- [4- (3- 
hydroxybutyl) phenyl] thieno [3 , 2 - c] pyridine, 

(286) (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 -c] pyridine, 

(287) 4- (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxypropoxy) phenyl] thieno [3 , 2 -c] pyridine, 

(288) 6- [4- (2 -methyl -2 -hydroxypropoxy) phenyl] -4- (4- 
methylpiperazin- 1 -yl) thieno [3 , 2 -c] pyridine, 

(289) 6- [4- (2 -methyl -2 -hydroxypropoxy) phenyl] -4- (4- 
propylpiperazin-l-yl) thieno [3, 2 - c] pyridine , 

(290) 6- [4- (2 -methyl - 2 -hydroxypropoxy ) phenyl] -4- (4- 
ethylpiperazin-l-yl) thieno [3, 2 - c] pyridine , 

(291) 4- (4-ethylpiperazin-l-yl) -6- [4- (3 -hydroxy- 3 - 
methylbutyl) phenyl] thi eno[3,2-c] pyridine , 

(292) 6- [4- (4 -methyl -4 -hydroxypentyloxy) phenyl] -4- (4- 
ethylpiperazin-l-yl) thieno [3, 2 - c] pyridine , 

(293) 4- (4 -propylpiperazin- 1 -yl) -6- [4- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 -c] pyridine , 

(294) 6- [4- (2 -methyl -2 -hydroxypropoxy) phenyl] -4- [4- (2- 
f luoroethyl ) piperazin - 1 - y 1 ) thieno [3 , 2 - c) pyridine, 

(295) 4- [4- (2-fluoroethyl)piperazin-l-yl] -6- [4- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 -c] pyridine, 

(296) 6- [4- (2 -methyl - 2 -hydroxypropoxy) phenyl] -4- [4- (2- 
hydroxyethyDpiperazin- 1-yl] thi eno [ 3 , 2 - c ] pyridine , 

(297) 6- [4- (2 -methyl - 2 -hydroxypropoxy) phenyl] -4- [4- (2- 
phenyl ethyl) piperazin -1-yl] thieno [3 , 2 - c] pyridine, 
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(298) 7- (l-ethylpiperazin-4 -yl) -5- [3- (2- 
hydroxyethoxy) phenyl] furo [2 , 3 - c] pyridine , 

(299) 7- (l-ethylpiperazin-4-yl) -5- [4- (3- 
hydroxypropyl) phenyl] furo [2, 3 - c] pyridine , 

(300) 7- {l-ethylpipera2in-4 -yl) -5- [4- (3- 
hydroxybutyl) phenyl] furo [2 , 3 - c] pyridine, 

(301) 7- (l-ethylpiperazin-4 -yl) -5- [4- (2- 
hydroxyethoxy) phenyl] furo [2, 3 - c] pyridine , 

(302) 7- (l-ethylpipera2in-4-yl) -5- {4- [ (R) - 2 -hydroxy- 1 - 
methylethoxy] phenyl} furo [2, 3 - c] pyridine , 

(303) 7- (l-ethylpiperazin-4 -yl) -5- {4- [ (S) - 2 -hydroxy - 1 - 
methylethoxy] phenyl} furo [2 , 3 - c] pyridine , 

(304) 7- (l-ethylpiperazin-4-yl) -5-{4-[(S)-2- 
hydroxypropoxy] phenyl } furo [2 , 3 - c] pyridine , 

(305) 7- (l-ethylpiperazin-4-yl) -5-{4-[(R)-2- 
hydroxypropoxy] phenyl } furo [2 , 3 - c] pyridine , 

(306) 7- (l-ethylpiperazin-4 -yl) -5- [4- (3 -hydroxy- 3 - 
methylbutoxy) phenyl] furo [2 , 3 - c] pyridine , 

(307) 7- (l-ethylpiperazin-4-yl) -5- {trans-2- [4- (2- 
hydroxyethoxy) phenyl] ethenyl] furo [2 , 3 - c] pyridine, 

(308) 7- (l-ethylpipera2in-4-yl) -5- {trans- 2- [2- (2- 
hydroxyethoxy) phenyl] ethenyl} furo [2, 3 - c] pyridine, 

(309) 1- (l-ethylpiperazin-4-yl) -3- [4- (2 -hydroxy- 2 - 
methylpropoxy) phenyl] isoquinoline, 

(310) 1- (l-ethylpiperazin-4-yl) -3- (3 -phenyl - 3 -hydroxy- 1 - 
propynyl) isoquinoline , 
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(311) 1- (l-ethylpiperazin-4-yl) -8-methyl-3- (4- 
methoxyphenyl) isoquinoline, 

(312) 1- (l-ethylpiperazin-4-yl) -4-methyl-3- (4- 
methoxyphenyl) isoquinoline, 

(313) 1- [1- (2-cyanoethyl)pipera2in-4-yl] -3- (4- 
methoxyphenyl) isoquinoline, 

(314) 1- [1- (carbamoylmethyl) piperazin- 4 -yl] -3- (4- 
methoxyphenyl) isoquinoline , 

(315) 1- (4-ethylsulfonylpipera2in-l-yl) -3- (4- 
methoxyphenyl) isoquinoline , 

(316) 4 -piperidinyl - 6 - [4- ( 2 -methyl - 2 - 
hydroxypropoxy) phenyl] thieno [3 , 2 - c] pyridine , 

(317) 7- (l-ethylpiperazin-4-yl) -5- [4- (3- 
hydroxypropoxy) phenyl] furo [2 , 3 -c] pyridine, 

(318) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methoxyphenyl) isoquinoline , 

(319) 1- {N- [2- (2 -dimethylamino) ethyl] - N -me thylamino} -3- (4- 
methoxyphenyl) isoquinoline, 

(320) 1 - (4 -morpholinyl) - 3 - (4 -methoxyphenyl) isoquinoline, 

(321) 1- (1 - ethyl - 2 -pyrrolidinyl) methylamino - 3 - (4- 
methoxyphenyl) isoquinoline, 

(322) 3- (4 -methoxyphenyl) -1- [2- (2- 
pyridyl) ethyl] aminoi soquinol ine , 

(323) 1- [2- (4 -morpholinyl ) ethyl] amino - 3 - (4- 
methoxyphenyl) isoquinoline, 

(324) 1 -.(1 - imidazolyl) -3 - (4 -methoxyphenyl ) isoquinoline, 
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(325) 1- [4- (piperidin-l-yDpiperidin-l-yl] -3- (4- 
methoxyphenyl) isoquinoline, 

(326) 1-(1,4,5, 6- tetrahydropyrimidin-l-yl) -3- (4- 
methoxyphenyl) isoquinoline , 

(327) 1- (1 -ethylhomopiperazin-4 -yl) -3- (4- 
methoxyphenyl) isoquinoline, 

(328) 3- (4 -methoxyphenyl) -1- (4 -ethylpiperazin- 1 - 
yl) methyl isoquinoline, 

(329) 1- (4 -ethylpiperazin-l-yl) -3- [3- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(330) 1- (4-ethylpiperazin-l-yl) -3- (4- 
ethoxyphenyl) isoquinoline, 

(331) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxypropoxy) phenyl] isoquinoline, 

(332) 1- (4 -ethylpiperazin-l-yl) -3- (3,4- 
ethylenedioxyphenyl) isoquinoline, 

(333) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
methoxypropyl) phenyl] isoquinoline, 

(334) 1- (4-ethylpiperazin-l-yl) -3- [4- (n- 
butyDphenyl] isoquinoline, 

(335) 1- (4-ethylpiperazin-l-yl) -3- (4 -methoxypyridin - 2 - 
yl) isoquinoline, 

(336) 1 - (4 -ethylpiperazin-l-yl) -3- [4- (1, 3 - dioxolan - 2 - 
ylmethyloxy) phenyl] isoquinoline, 

(337) 1- (4-ethylpiperazin-l-yl) -3- [4- (2, 3- 
dihydroxypropoxy) phenyl] isoquinoline, 
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(338) 1- (4 -ethylpiperazin- 1-yl) -3- (4- 
carbamoylmethoxyphenyl) isoquinoline, 

(339) 1- (4-ethylpiperazin-l.yl) -3- (4- 
trif luoromethoxyphenyl) isoquinoline, 

(340) 1- (4-ethylpiperazin-l-yl) -3- [4- (2 -hydroxyethoxy) -3- 
methoxyphenyl] isoquinoline, 

(341) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methylthiophenyl) isoquinol ine , 

(342) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methylsulf onylphenyl) isoqu incline, 

(343) 1- (4-ethylpiperazin-l-yl) -3- [4- (2 -hydroxy- 3 - 
methoxypropoxy) phenyl] isoquinoline, 

(344) 1- (4-ethylpiperazin-l-yl) -3- (2 -methoxypyridin - 5 - 
yl) isoquinoline, 

(345) 1- (4-ethylpiperazin-l-yl) -3- [4- (1 -hydroxy- 1 - 
methylethyl) phenyl] isoquinoline, 

(346) 1- {4-ethylpiperazin-l-yl) -3- {4- [N - (2- 
hydroxyethyl) carbamoyl] phenyl } isoquinoline, 

(347) 1- (4-ethylpiperazin-l-yl) -3- {4- [N- (2- 
hydroxyethyl) sulf amoyl] phenyl} isoquinoline, 

(348) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxyethyl) phenyl] isoquinoline, 

(349) 1- (4-ethylpiperazin-l-yl) -3- [4 - 
(propylsulfonyl) phenyl] isoquinoline, 

(350) 1- (4-ethylpiperazin-l-yl) -3 - {4- [ (3- 
methoxypropyl) sulfonyl] phenyl} isoquinoline, 
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(351) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxye thy 1) phenyl] isoquinoline, 

(352) 1- {4;ethylpiperazin.l-yl) -3- [4- (3- 
hydroxypropyl ) sulf onylphenyl] isoquinoline , 

(353) 1- (4-ethylpiperazin-l-yl) -3- [4- (N- 
propylsulf amoyl) phenyl] isoquinoline, 

(354) 1- (4-ethylpiperazin-l-yl) -3- {4- [N- (2- 
methoxyethyl ) sulf amoyl] phenyl} isoquinoline, 

(355) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
f luoropropyl ) sulf onylphenyl ] isoquinoline , 

(356) 1- (4-ethylpiperazin-l-yl) -3- [4- (pyrrolidin - 1 - 
yl) sulf onylphenyl] isoquinoline, 

(357) 1- (4-ethylpiperazin-l-yl) -3- [4- (N- 
ethylsulf amoyl) phenyl] isoquinoline, 

(358) 1- (4-ethylpiperazin-l-yl) -3- [4- (N-methyl-N- 
propyl sulf amoyl) phenyl] isoquinoline, 

(359) 1- {4-ethylpiperazin-l-yl) -3- [4- (N,N- 
diethylsulf amoyl ) phenyl ] isoquinoline , 

(360) 1- (4-ethylpiperazin-l-yl) -3- {4- [N- (1- 
me thy 1 propyl ) sulf amoyl] phenyl) isoquinoline, 

(361) 1- (4-ethylpiperazin-l-yl) -3- [4- (N- 
methylsulf amoyl) phenyl] isoquinoline, 

(362) 1- (4-ethylpiperazin-l-yl) -3- [4- (N,N- 
dimethylsulf amoyl ) phenyl] isoquinoline, 

(363) 1- (4-ethylpiperazin-l-yl) -3- [4- (N- 
cyclopropylsul f amoyl ) phenyl ] isoquinoline , 
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(364) 1- (4 -ethylpiperazin-l-yl) -3- [4- (N- 
ethylcarbamoyl) phenyl] isoquinoline, 

(365) 1- (4 -ethylpiperazin-l-yl) -3- [4- (N- 
methylcarbamoyl) phenyl] isoquinoline , 

(366) 1- (4-ethylpiperazin-l-yl) -3- [4- 
( ethyl sulfonyl) phenyl] isoquinoline, 

(367) 1- (4-ethylpiperazin-l-yl) -3- (3-fluoro-4- 
methoxyethoxyphenyl) isoquinoline, 

(3 68) 1- (4-ethylpiperazin-l-yl) -3- (3, 5 -dif luoro - 4 - 
me thoxy e thoxypheny 1 )isoquinoline, 

(369) 1- (4-ethylpiperazin-l-yl) -3- [3-fluoro-4- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(370) 1- (4-ethylpiperazin-l-yl) -3 - [3 , 5 -dif luoro- 4 - (2- 
hydroxye thoxy) phenyl] isoquinoline, 

(371) 1- (4 -ethylpiperazin-l-yl) -3 - [3, 5 - dif luoro- 4 - (2- 
f luoroethoxy) phenyl] isoquinoline, 

(372) 1- [4- (2-hydroxyethyl)piperazin-l-yl] -3- [4- (N- 
ethylsulfamoyl) phenyl] isoquinoline, 

(373) 1- [4- (2-hydroxyethyl)piperazin-l-yl] -3- [4- 
(propylsulfonyl) phenyl] isoquinoline, 

(374) 1- (4-ethylpiperazin-l-yl) -3- (phenyl thio) isoquinoline, 

(375) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
oxopropyl) phenyl] isoquinoline, 

(376) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxypropyl ) phenyl ] i soqu inol ine , 

(377) 1- (4-ethylpiperazin-l-yl) -3- (4- ( 2 - hydroxy - 2 - 
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methylpropyl ) phenyl] isoquinoline, 

(378) 1- (4 -ethylpiperazin-l-yl) -3- (2- 
pyridylthio) isoguinoline, 

(379) 1- (4 -ethylpiperazin- 1-yl) -3- (4- 
butyrylphenyl) isoquinoline, 

(380) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxyiminobutyl) phenyl] isoqu incline , 

(381) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- (N-methyl -N- 
propyl carbamoyl) phenyl] isoquinoline, 

(382) 1- (4-ethylpiperazin-l-yl) -3- {4- [N- (2 -hydroxyethyl) -N- 
me thy 1 carbamoyl] phenyl) isoquinoline, 

(383) 1- (4 -ethylpiperazin-l-yl) -3- [4- (3 -hydroxy- 1- 
methylpropyl) phenyl] isoquinoline, 

(384) 1- (4-ethylpiperazin-l-yl) -3- [4- (N-propylcarbamoyl ) -3- 
f luorophenyl] isoquinoline, 

(385) 1- (4 -ethylpiperazin-l-yl) -3- [3-fluoro-4- (2- 
hydroxyethyl) phenyl] isoquinoline, 

(386) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- ( 3 - hydroxy - 2 - 
me thylpropyl ) phenyl ] i soquinol ine , 

(387) 1- (4 - ethylpiperazin -1-yl) -3- [4- (1,2- 
dihydroxyethyl ) phenyl ] isoquinoline , 

(388) 1- (4-ethylpiperazin-l-yl) -3- [4- { 3 -hydroxy - 3 - 
methylbutyl) phenyl] isoquinoline, 

(389) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 3 - hydroxy - 2 , 2- 
dime thylpropyl ) phenyl] isoquinoline, 

(390) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 3 - hydroxy - 1 , 1- 
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dimethylpropyDphenylJisoquinoline, 

(391) 1- (4-ethylpiperazin-l-yl) -3- [4- (1 , ^ii, ^ 

y-^i J 14 11. J-aihydroxy-2, 2 

dlmethylpropyl) phenyl) isoquinoline, 

(392) 1- (4-ethylpiperazin-l.yl) .3-{4- (4- (2- 
hydroxyethyl,tetrahydrcpyran-4-yl,phe„yl,iso,„i„oli„e. 

(393, l-<*-thylpiperazi„-i.yi,.3.,2.hya.oxy„,ethyzmaan- 
yl) isoquinoline, 

(394) 1- (4-ethylpipera2in-i-yi) .3- [(3,4. 
dihydroxyme thy 1 ) phenyl ] i soquinol ine , 

(395) l-(4-ethylpipera.in-l-yi).3.r4-(i.4-dioxan-2- 
yl ) phenyl ] i soquinol ine , 

(396) 1- (4-ethylpipera2in-l-yl) -3. r4 n-^^ v ^ 

yx; J- 14- (tetrahydrofuran-2- 
yl)phenylJ isoquinoline, 

(397) 1- (4-ethylpiperazin-l-yi) -3- [4- (cis-4- 
hydroxycyclohexyDphenyl] isoquinoline, 

(398) 1- (4-ethylpiperazin-l-yi, -3- [4- (trans-4- 

hydroxycyclohexyDphenyl] isoquinoline, 

(399) l-(4-ethylpiperazin-l.yi).3.U-(tetrahydropyran-4- 
yl) me thylphenyl] isoquinoline, 

(400) 4-chloro-l- (4-ethylpiperazin-l-yi) -3- (4- 
methoxyphenyl) isoquinoline, 

(401) 1- (4-ethylpiperazin-l-yl) -3- [4- (cis-4- 

hydroxytetrahydropyran-2-yl)phenylJisoquinoline. 

(402) 1- (4-ethylpiperazin-l-yl) -3- [4- (t:rans-4- 

hydroxytetrahydropyran-2-yl)phenyl]isoquinoline. 

(403) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
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hydroxypropoxy) phenyl] isoquinoline, 

(404) 1- (4-ethylpiperazin-l-yl) -3- [4- (2 -hydroxy- 1 • 
me thy lethoxy) phenyl] isoquinoline, 

(405) 1- (4-ethylpipera2in-l-yl) -3- (2 -methoxypyridin- 4 - 
yl) isoquinoline, 

(406) 1- (4 -ethylpiperazin- 1 -yl) -3- (2 -benzyloxypyridin- 4 - 
yl) isoquinoline and 1 - (4 - ethylpiperazin- 1 -yl) - 3 - (2 - 
chloropyridin-4 -yl) isoquinoline, 

(407) 1- (4 -ethylpiperazin- 1-yl) -3- [2- (2- 
methoxyethoxy)pyridin-4 -yl] isoquinoline, 

(408) 1- (4-ethylpiperazin-l-yl) -3- (4- 
carbamoylphenyl) isoquinoline, 

(409) 1- (4-ethylpiperazin-l-yl) -3- [4- 
(cyclohexylhydroxymethyl) phenyl] isoquinoline, 

(410) 1- (4-ethylpiperazin-l-yl) -3- [4- (4- 
hydroxytetrahydropyran- 4 -yl) phenyl] isoquinoline, 

(411) 1- (4-ethylpiperazin-l-yl) -3- {4- [bis (1, 3-thia2ol-2- 
yl) hydroxymethyl] phenyl) isoquinoline, 

(412) 1- (4-ethylpiperazin-l-yl) -3- [4- (1, 3- thia2ol-2- 
yl) hydroxymethylphenyl] isoquinoline, 

(413) 1- (4-ethylpiperazin-l-yl) -3- [ (3- 
pyridyl) hydroxymethyl] isoquinoline, 

(414) 1- (4-ethylpiperazin-l-yl) -3- (1 - indanon - 5 - 
yl) isoquinoline, 

(415) 1- (4-ethylpiperazin-l-yl) -3- (1 -hydroxy indan - 5 - 
yl) isoquinoline, 
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(416) 1- (4-ethylpipera2in-l-yl) -3- [4- (3 -hydroxy- 3 - 
methylbutyl) - 3 - f luorophenyl] isoquinoline, 

(417) 1- (4-ethylpiperazin-l-yl) -3- [3-cyano-4- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(418) 1- (4-ethylpipera2in-l-yl) -3- [3- (3- 
hydroxypropyl ) phenyl ] i soquinol ine , 

(419) 1- (4-ethylpiperazin-l-yl) - 3 -benzylisoquinoline, 

(420) 1- (4-ethylpiperazin-l.yl) -3- (2 -hydroxy- 2 - 
phenylethyl) isoquinoline, 

(421) 3 -benzamide-l- (4 - ethylpiperazin- 1 -yl) isoquinoline, 

(422) 3 -benzenesulf oneamide - 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

. (423) 1- (4 -ethylpiperazin- 1-yl) -3- (4- 
methoxybenzenesulf onamide) isoquinoline, 

(424) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methoxyphenoxymethyl) isoquinoline, 

(425) 1- (4-ethylpiperazin-l-yl) -3- [4- (2 -hydroxy ethoxy) -2- 
methoxyphenyl] isoquinoline, 

(426) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxycyclohexyloxy) phenyl] isoquinoline, 

(427) 4- (4-ethylpiperazin-l-yl) -2- (4- 
methoxyphenyl ) quinazol ine , 

(428) 1- (4-ethylpiperazin-l-yl) -3- (4 -me thoxyphenyl ) -7- 
azai soquinol ine, 

(429) 7- (4-ethylpiperazin-l-yl) -5- [2- (3- 
hydroxypropyl ) pyridin - 5 -yl] thieno [2,3 - c] pyridine , 
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(430) 7 - (4-ethylpiperazin-l-yl) -5- [3- (2- 
hydroxyethoxy) styryl] thieno[2, 3 - c] pyridine, 

(431) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxyethoxy) styryl] thieno [2 , 3 - c] pyridine, 

(432) 7- (4-ethylpiperazin-l-yl) -5- [4- (3- 
hydroxypropyl) phenyl] thieno [2 , 3 -c] pyridine, 

(433) 7 - (4 -ethylpiperazin- 1-yl) -5- [4- (3 -hydroxypropyl) 
methoxyphenyl] thieno [2, 3 -c] pyridine, 

(434) 7- (4-ethylpiperazin-l-yl) -5- [4- (3- 
hydroxypropoxy) phenyl] thieno [2, 3 - c] pyridine, 

(435) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxypropoxy) phenyl] thieno [2, 3 - c] pyridine , 

(436) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxypropyl) phenyl] thieno [2, 3 -c] pyridine, 

(437) 7- (4-ethylpiperazin-l-yl) -5- [3-chloro-4- (2- 
hydroxyethoxy) phenyl] thieno [2 , 3 - c] pyridine, 

(438) 7- (4-ethylpiperazin-l-yl) -5- 14- ( 1 -methyl - 2 - 
hydroxyethoxy) phenyl] thieno [2 , 3 -c] pyridine, 

(4 39) 7- (4-ethylpiperazin-l-yl) -5- [4- { 3 - hydroxy - 3 - 
methylbutyl) phenyl] thi eno [ 2 , 3 - c ] pyr i dine , 

(440) 7- (4-ethylpiperazin-l-yl) -5- [4- (3- 
hydroxybutyl) phenyl] thieno (2, 3 -c] pyridine, 

(441) 7- (4-ethylpiperazin-l-yl) -5- [4- ( 3 - hydroxy - 2 - 
methylpropyl) phenyl] thieno [2, 3 - c] pyridine , 

(442) 7- (4-ethylpiperazin-l.yl) -5- [4- ( 3 - hydroxy - 2 , 2- 
dimethylpropyl) phenyl] thieno [2,3 - c] pyridine. 
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(443) 7- (4-ethylpiperazin-l-yl) -5- [4- (3 -hydroxy- 1, 1- 
dimethylpropyl) phenyl] thieno [2 , 3 -c] pyridine, 

(444) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxypropylthio) phenyl] thieno [2 , 3 -c] pyridine, 

(445) 7- (4-ethylpipera2in-l-yl) -5- (4- 
methanesulf onylphenyl ) thieno [2, 3 - c] pyridine , 

(446) 7 - {4-ethylpiperazin-l-yl) -5- [4- (1- 
hydroxybutyl) phenyl] thieno [2 , 3 -c] pyridine, 

(447) 7- (4-ethylpipera2in-r-yl) -5- [4- (N- 
methylcarbamoyl) phenyl] thieno [2 , 3 - c] pyridine, 

(448) 7- (4-ethylpiperazin-l-yl) -5- [4- (N- 
ethylcarbamoyl) phenyl] thieno [2, 3 - c] pyridine , 

(449) 7- (4-ethylpiperazin-l-yl) -5- [4- (N- 
propyl carbamoyl) phenyl] thieno [2 , 3 - c] pyridine, 

(450) 7- (4 -ethylpiperazin- 1-yl) -5- (4- 
ethanesulf onylphenyl] thieno [2 , 3 - c] pyridine, 

(451) 7- (4-ethylpiperazin-l-yl) -5- (4- 
propanesulf onylphenyl) thieno [2 , 3 -c] pyridine, 

(452) 7- (4-ethylpiperazin-l-yl) -5- [4- (N- 
butylcarbamoyl) phenyl] thieno [2 , 3 -c] pyridine, 

(453) 7- (4-ethylpiperazin-l-yl) -5- [4- (N- 
cyclopentyl carbamoyl) phenyl] thieno [2 , 3 - c] pyridine, 

(454) 7- (4-ethylpiperazin-l-yl) -5- [4- {cis-4- 
hydroxytetrahydropyran- 2 -yl) phenyl] thieno [2 , 3 - c] pyridine, 

(455) 7- (4-ethylpiperazin-l-yl) -5- [4- (trans-4- 
hydroxytetrahydropyran- 2 -yDphenyl] thieno [2 , 3 -c] pyridine, 
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(45 6) 7- (4 -ethylpiperazin-l-yl) -5- (2, 3 - dihydro - 2 - 
hydroxymethyl - 2 -methylbenzof uran- 5 -yl ) phenyl] thieno [2,3- 
c] pyridine, 

(457) 7- (4-ethylpiperazin-l-yl) -5- [4- 

(cyclohexylhydroxymethyl ) phenyl] thieno [2 , 3 - c] pyridine, 

(458) 7- {4-ethylpipera2in-l-yl) -5- [4- 

(cyclopentylhydroxymethyl) phenyl] thieno [2, 3 -c] pyridine, 

(459) 7- (4-ethylpiperazin-l-yl) -5- (4- 
methoxyphenyl) thieno [2, 3 - c] pyridine, 

(46 0) 4- (4-ethylpipera2in-l-yl) -6- [4- ( 1 , 3 - dioxolan - 2 - 
yDmethoxyphenyl] thieno [3 , 2 - c] pyridine, 

(461) 4- (4 -ethylpiperazin-l-yl) -6- [4- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 -c] pyridine, 

(462) 4- (4-ethylpipera2in-l-yl) -6- [4- (3- 
hydroxypropoxy) phenyl] thieno [3, 2 - c] pyridine , 

(463) 4- (4-ethylpipera2in-l-yl) -6- [4- (2 -hydroxy- 1 - 
methylethoxy) phenyl] thieno [3 , 2 -c] pyridine, 

(464) 4- (4-ethylpiperazin-l-yl) -6- [4- ( 3 - hydroxy - 1 - 
propynyl) phenyl] thieno [3 , 2 -c] pyridine, 

(465) 4- (4-ethylpiperazin-l-yl) -6- [4- (3- 
hydroxypropyl) phenyl] thieno [3 , 2 -c] pyridine, 

(466) 4- (4-ethylpiperazin-l-yl) -6- [4- { 3 - hydroxy - 3 -methyl - 1 - 
butynyl) phenyl] thieno [3 , 2 - c] pyridine , 

(467) 7- (4-ethylpiperazin-l-yl) -5- (4- 
methoxyphenyl) furo [2 , 3 -c] pyridine and 

(468) 4- (4 -ethylpiperazin-l-yl) -6- (4- 
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methoxyphenyl) f uro [3 , 2 -c] pyridine . 

Among the condensed pyridine compound according to the 
present invention, those which are particularly preferable from 
the viewpoint of pharmacological effects or safety are, for 
example, the following ones: 

(1) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxypropy 1 ) phenyl ] i soquinol ine , 

(2) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxypropyl) phenyl] i soquinol ine , 

(3) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxybutyl) phenyl] i soquinol ine, 

(4) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(5) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
methoxyethoxy) phenyl] isoquinoline, 

(6) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
f luoroethoxy) phenyl] isoquinoline, 

(7) 3- [4- (2 -cyanoethoxy) phenyl] -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(8) 7- (4-ethylpiperazin-l-yl) -5- (4- 
hydroxyethoxyphenyl) thieno [2, 3 - c] pyridine , 

(9) (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 -c] pyridine, 

(10) 4- (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxypropoxy) phenyl] thieno [3, 2 -c] pyridine and 

(11) 6- [4- (2 -methyl - 2 -hydroxy) propoxyphenyl] - (4- 
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ethylpiperazin- 1 -yl) thieno [3 , 2 -c] pyridine . 

Although some of the condensed pyridine compound of the 
present invention occur as stereomers, either one of these 
stereomers or a mixture thereof may be used in the present 
invention without restriction. Similarly, either one of 
geometrical isomers or a mixture thereof may be employed herein 
without any restriction. In the case of polymorphic crystals, 
either one of the crystal forms or a mixture thereof may be used 
in the present invention without restriction, too. Moreover, 
use may be made of both anhydrides and hydrates. 

The pharmacologically acceptable salts to be used in the 
present invention may be arbitrary salts of the condensed 
pyridine compound of the present invention without particular 
restriction. Examples thereof include inorganic acid addition 
salts such as hydrochlorides, sulfates, nitrates, 
hydrobromides , hydriodides, perchlorates and phosphates, 
organic acid addition salts such as oxalates, maleates, 
fumarates and succinates, sulfonic acid addition salts such as 
methanesulf onates , ethanesulf onates , benzenesulf onates , p - 
toluenesulf onates and camphor sul f onates , and amino acid 
addition salts. Among all, it is preferable to use 
hydrochlorides and oxalates thereof. 

Sequentially, a general process of producing the compound 
of the present invention will be described below, with no 
limitation. It can be prepared by other synthetic routes. 
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f 1 ) Thf> f ormiil a nf fbfi rnndf^ngf^d pyr-i f^i r-nmprin nd (T^ arrort^ing 
to tlhft prftsent. i nv^nt- 1 on , in whSnb -rin g A -is hf^n^fang^ -ring 

The compound can be prepared by reacting isoquinolin- 
1-one compound (III) with a halogenating agent to give 1- 
halogenated isoquinoline compound (IV) , and reacting the 
resulting compound which piperazine or 1 - substituted 
piperazine. (See the following formulae. In the formulae, r\ 
R^^, R^^, R^^ and n have the same meanings as described above. 
X represents halogen atom.) 




Herein, the isoquinolin - 1 - one compound (III) includes a 
great number of known compounds, which are available as 
industrial raw materials or reagents. And, These compound can 
be produced by methods described in known references. 

The isoquinolin- 1 -one compound (III) can be halogenated 
by general methods. Herein, any type of halogenating agents 
can be used, with no limitation. Generally, phosphorus 
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oxychloride, phosphorus trichloride, phosphorus pentachloride, 
thionyl chloride, sulfuryl chloride, oxazolyl chloride, 
phosphorus oxybromide, phosphorus tribromide and the like are 
used; among them, phosphorus oxychloride is preferable. 

The reaction of the 1 -halogenated isoquinoline compound 
(IV) with piperazine or 1 - subs ti tuted piperazine can be 
effected by general methods for N- alkyla tion . 

By chemically modifying the substituent of the 1- 
piperidylisoquinoline compound (V) thus prepared , furthermore, 
a novel 1 -piperidylisoquinoline compound (V) can be derived. 

(2) The formula of the nonrif>nRf>fi pyy-i H -i n^^ i^nTnprmnH (T^ annr^T-fjing 

to the presfinl- invent ion , — in wh-ifb T-ing a -i a py-rirfin^ -r-ing 

Also in this case, in the same manner as described above 
in (1) , the compound can be prepared by reacting 
dihydropyridopyridin-8-one compound (VI) with a halogenating 
agent to give 8 -halogenated pyridopyridine compound (VII) , and 
then reacting the resulting compound with piperazine or 1- 
substituted piperazine. (See the following formulae. In the 
formulae, r\ r", r^^ and n have the same meanings as 

described above. X represents halogen atom.) 




(VI) 



(CH2)n-R 



33 




X 



(CH2)n-R 



(VII) 
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N 

o 

(1) The forrmna nf rhp ronrienspd nvririinf^ nnmpr^iirnH ;.^r^r.r-rii 
to the present invpnfinTi , — in whinh r-ing a i ,q ^H^iophP>nf> ■r-ir^g 
Also in this case, in the same manner as described above 
in (1) or (2) , the compound can be prepared by reacting 
thienopyridopyridin-7 -one compound (VIII) with a halogenating 
agent to give 7 -halogenated thienopyridine compound (IX), and 
then reacting the resulting compound with piperazine or 1- 
substituted piperazine. (See the following formulae. In the 
formulae, r\ r'\ and n have the same meanings as 



described above. X represents halogen atom.) 




(4) The f nrmul a of the ronden . seri Dvri di rompnnnf^ (j) ^nno-rHiTig 

to the present invention , in wh-ir -h -r-ing a tq fur-an T"TTig 

Also in this case, in the same manner as described above 
in any of (1) to (3), the compound can be prepared by reacting 
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furopyridin-7 -one compound (X) with a halogenating agent to 
give 7 -halogenated furopyridine compound (XI), and then 
reacting the resulting compound with piperazine or 1- 
substituted piperazine. (See the following formulae. In the 
formulae, r\ r", r" and n have the same meanings as 

described above. X represents halogen atom.) 




Examples of the dosage forms of the compounds of the 
present invention include oral preparations such as powders, 
fine granules, granules, tablets, coated tablets and capsules, 
external preparations such as ointments, patches and 
suppositories, and injections. These preparations may be 
produced by the conventional methods with the use of 
pharmaceutical carriers commonly employed in the art. 

Namely, oral preparations may be produced by blending the 
1 , 4 - substituted cyclic amine derivative or a pharmacologically 
acceptable salt thereof with fillers optionally together with 
binders, disintegrating agents, lubricating agents, coloring 
agents, corrigents, etc. and then processing the resultant 
blends into powders, fine granules, granules, tablets, coated 
tablets, capsules, etc. by the conventional methods. 

As the fillers, use may be made of, for example, lactose, 
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cornstarch, sucrose, glucose, mannitol, sorbitol, crystalline 
cellulose and silicon dioxide. As the binders, use may be made 
of, for example, polyvinyl alcohol, polyvinyl ether, 
methylcellulose, ethylcellulose, acacia, tragacanth, gelatin, 
shellac , hydroxypropylmethylcellulose , 

hydroxypropyl cellulose, polyvinylpyrrolidone, polypropylene 
glycol/polyoxyethylene block polymers and meglumine. As the 
disintegrating agents, use may be made of , for example, starch, 
agar, gelatin powder , crystalline cellulose , calcium carbonate, 
sodium hydrogencarbonate, calcium citrate, dextrin, pectin and 
calcium carboxymethylcellulose . As the lubricating agents, 
use may be made of, for example, magnesium stearate, talc, 
polyethylene glycol, silica and hardened vegetable oils. As 
the coloring agents, use may be made of those authorized as 
pharmaceutical additives. As the corrigents, use may be made 
of, for example, cocoa powder, mentha, aromatic powder, mentha 
oil, borneol and powdered cinnamon bark . Needless to say, these 
tablets and granules may be appropriately coated with sugar, 
etc., if necessary. 

Inj ections are produced by blending the condensed pyridine 
compound or a pharmacologically acceptable salt thereof with 
pH regulating agents, resolvents, tonicity agents, etc., 
optionally together with dissolution aids, stabilizers, etc. 
and processing the resultant blends into preparations by the 
conventional methods . 

External preparations may be produced by the conventional 
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methods without restriction. As the bases, therefore, use can 
be made of various materials commonly used in drugs , quasi drugs , 
cosmetics, etc. 

Particular examples of the base materials include animal 
and vegetable oils, mineral oils, ester oils, waxes, higher 
alcohols, fatty acids, silicone oils, surfactants, 
phospholipids, alcohols, polyhydric alcohols, water-soluble 
polymers, clay minerals and purified water. If needed, it is 
possible to further add pH regulating agents, antioxidants, 
chelating agents, antiseptics, fungicides, coloring agents, 
perfumes, etc., though the materials usable as the base in the 
external preparations of the present invention are not 
restricted thereto. If necessary, it is also possible to 
furthermore add other ingredients capable of inducing 
differentiation, blood flow accelerators, bactericides, 
antiinflammatory agents, cell activators, vitamins, amino 
acids, humectants, keratolytic agents, etc. The above 
materials may be added in such amounts as to give the 
concentrations thereof commonly employed in the production of 
external preparations . 

The clinical dose of the condensed pyridine compound of 
the present invention or a pharmacologically acceptable salt 
thereof is not restricted but varies depending on the symptoms, 
severity, age, complications, etc. Also, the dose thereof 
varies depending on the type of the salt, administration route, 
etc. In general, these compounds are administered to an adult 
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in a dose of from 0.01 to 1000 mg, preferably from 0 . 1 to 500 
mg and still preferably from 0.5 to 100 mg, per day orally, 
intravenously, as suppositories or percutaneously . 

Next, the results of a binding test on the compounds of 
the present invention to serotonin lA and serotonin 2 receptors 

will be given so as to illustrate the effects of the present 
invention. Moreover, the results of a binding test on these 

compounds to an oci adrenalin receptor will be given so as to 

illustrate the safety thereof. 

It is reported in, for example, the following publications 

that compounds with a serotonin antagonism are usable as 

medicament for treating, ameliorating and preventing spastic 

paralysis or central muscle relaxants for ameliorating 

myotonia : 

(1) Saishin Igaku Jiten, 3rd impression of 1st edition, p. 
809 "SEROTONIN", lyaku Shuppan 

(2) Stedman's Medical Dictionary, 24th edition, p. 1227 
"serotonin", Williams & Wilkins 

(3) Shinkei Shinpo, 37(3), 459 - 467, 1993. 

(4) lyaku Journal, 30(8), 2030 - 2068, 1994. 

(5) DN & P, 5(8), 453 - 460, 1992. 

(6) Annals of Neurology, 30(4), 533 - 541, 1991. 
Compounds poor in the ability to bind to an otl adrenalin 

receptor are medicines which would scarcely affect blood 
pressure in orthostatic hypotension, etc. and have a higher 
safety, 
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(1) Binding test on serotonin lA, serotonin 2 and «1 adrenalin 
receptors 
Met-ho(i 
(Reagent) 

The following reagents were employed in this test. 

1) Serotonin binoxalate (5-HT binoxalate, mfd. by Sigma 
Chemical Co . ) . 

2) Methysergide maleate (mfd. by RBI) . 

As radioisotope-labeled compounds, use was made of the 
following reagents (mfd. by NEN) . 

3) [^H] 8-Hydroxy-dipropylaminotetralin (8-OH-DPAT) . 

4) [^H] Ketanserin hydrochloride. 

5) [^H] Prazosin. 

These compounds and test compounds, when insoluble in 
water, were dissolved in ethanol and then diluted with distilled 
water so as to each give an ethanol concentration of 10%, 
Methysergide maleate was dissolved in distilled water before 
using . 
(Animal ) 

Use was made of SD rats aged 6 to 8 weeks. 
(Preparation of receptor source) 

The rats were sacrificed by dcapitation to extirpate the 
cerebra. The hippocampus and cortex were separated therefrom 
and employed in the binding tests respectively on the serotonin 
lA receptor and the serotonin 2 receptor. 

The hippocampus was mixed with 50 times (on the wet weight 
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basis) as much a 0.32 M sucrose solution while the cortex was 
mixed with 10 times as much the same solution. Each mixture 
was homogenized by using a Teflon glass homogenizer and 
centrifuged at 1,000 g for 10 min. The supernatant thus 
obtained was further centrifuged at 20, 000 " g for 20 min. The 
obtained precipitate was re-suspended in 50 times (based on the 
intial wet weight; in the case of the hippocampus) or 10 times 
(in the case of the cortex) as much a 50 mM Tris hydrochloride 
(pH 7.4) and incubated at room temperature for 3 0 min. After 
centrifuging at 20, 000 g for 20 min, the obtained precipitate 
was further suspended and centrifuged twice each in the same 
manner. The precipitate thus obtained was suspended in 100 
times (based on the initial wet weight; in the case of the 
hippocampus) or 20 times (in the case of the cortex) as much 
a 50 mM Tris hydrochloride solution (pH 7.4) to thereby give 
a receptor fraction. This receptor fraction was stored at -80°C 
until using. 

(Binding test on [*H] 8 -hydroxy-dipropylaminotetralin) 

To the receptor fraction of the hippocampus were added 
a test compound and 0.5 nM of [^H] 8 -hydroxy-dipropylamino- 
tetralin and the resultant mixture was incubated at room 
temperature for 30 min. Next, it was filtered through a glass 
filter with the use of a cell harvester. After washing the glass 
filter with 50 mM Tris hydrochloride (pH7.4), the radioactivity 
of the receptor was measured with a liquid scintillation counter. 
The binding detected in the presence of 10 MM of serotonin 
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binoxalate was referred to as the nonspecific binding. 

(Binding test on ('h] ketanserin) 

To the receptor fraction of the cerebral cortex were added 
a test compound and 0.3 nM of ['hJ ketanserin and the resultant 
mixture was incubated at 37*0 for 15 min . Next, it was filtered 
through a glass filter with the use of a cell harvester. After 
washing the glass filter with 50 mM Tris hydrochloride (pH 7.4) , 
the radioactivity of the receptor was measured with a liquid 
scintillation counter. The binding detected in the presence 

of 1 MM of methysergide was referred to as the nonspecific 
binding . 

ICso was calculated by the probit method, while Ki was 
determined in accordance with the following formula: 

Ki = ICjp/d + c/Kd) 
wherein c represents the concentration of the radioisotope - 
labeled compound, and Kd represents the dissociation constant 
of the radioisotope- labeled compound with respect to the 
receptor determined by Scatchard's analysis. 
(Binding test on [^H] prazosin) 

To the receptor fraction of the cerebral cortex were added 
a test compound and about 0.2 nM of t'H] prazosin and the 
resultant mixture was incubated at room temperature for 60 min. 
Next, it was filtered through a glass filter with the use of 
a cell harvester. After washing the glass filter with 50 mM 
Tris hydrochloride (pH 7.4) , the radioactivity of the receptor 
was measured with a liquid scintillation counter. The binding 
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detected in the presence of 10 MM of phentolamine was referred 
to as the nonspecific binding. 

The following tables show the abilities of typical 
examples of the compounds of the present invention to bind to 
the serotonin (5HT)1A and serotonin (5HT) 2 receptors, wherein 
the number of each compound corresponds to the number of Example 
described below. Also, comparison was made with 
cyproheptadine hydrochloride and cyclobenzaprine 
hydrochloride which were employed as positive controls having 
anti - serotonin effects . 



Example No. 5HT1 (nM) 5HT2 (nM) 



1 


21.2 


36 . 4 


3 


65 


3 . 8 


4 


71 


74 . 9 


5 


21 


2 . 2 


7 


27 . 9 


81 . 3 


9 


57 


24 . 5 


10 


60 


11 


12 


140 


5 .32 


14 


23 


35 


15 


55 .5 


19 . 5 


16 


30 


44 


17 


11 . 1 


26.8 
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19 6.9 1.6 

20 14.5 2.6 

21 17.2 4.3 

22 9.4 1.5 

23 16.8 6.4 

24 11.7 7.4 

25 21.5 3.4 

26 8.5 55 

27 29.42 2.47 

28 24.4 9.1 

29 9.6 3.5 

30 10.7 6.3 

31 10.7 30.3 

32 10.1 7.8 

33 7.9 10.9 

34 23.5 17.3 

35 35.3 5.7 

36 18.8 3.9 

38 20.8 75.7 

39 ' 26 4.9 

40 26.7 3.1 

41 40.1 45.6 

42 33.1 4.4 

43 29.3 66.6 

44 55.4 9 

45 45 1.1 
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46 58 12.7 

47 25.3 2.6 

50 25.2 21.9 

51 102.77 1.87 

52 23.5 0.6 

53 61.25 1.78 

54 62.1 4.9 

55 10.4 15.3 

56 37.4 59.5 

57 57.2 4.6 

58 23.3 18.7 

59 16.3 14.3 

60 21.3 9.1 

61 11.7 8.2 

62 14.8 4 

63 18.1 0.84 

64 86.99 8.5 

65 60.1 33.5 

66 52.7 21.6 

67 27.3 6.6 

68 30.9 94.1 

69 17.2 17.3 

70 23.3 5.5 

71 2 1.5 

72 15 3.6 

73 13 3.3 
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74 4.6 7.7 

75 7.7 10 

76 5.7 8.9 

77 13.6 90.5 

78 0.56 1.9 

79 5.8 23 

80 0.8 16.3 

81 1.1 15.1 

82 0.2 10.8 

83 75.6 4.3 

84 72.1 0.9 

85 18.7 9.7 

86 11.7 5.3 

87 16.9 17 

88 9.4 11.7 

89 6.3 10 

90 4.5 12.9 

91 1.1 1.6 

92 0.9 0.7 

93 10.8 56.7 

94 6.4 41.2 

95 7.8 21.2 

96 138.4 0.1 

97 34.7 13.3 

98 61.6 2.7 

99 3.5 6.2 
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100 12.7 5.6 

102 129.36 132.01 

104 108.71 100.93 

106 70 30.6 

108 156.65 33.76 

110 58.62 108.98 

111 10.28 89.9 
114 167.03 49.89 

122 40.1 19.9 

123 34 29.1 

125 27.1 6.9 

126 26.4 5.7 

128 22.2 3 

129 21.6 18.4 

130 24.4 17 

131 6.4 5.8 

132 1.5 23.4 

133 2.9 6.2 

134 4.9 12.4 

135 3.4 18.9 

136 3.7 11.6 

137 7.2 32.5 

138 13.5 5.5 

139 2.7 5.1 

140 22.1 36.7 

141 2.9 20.4 
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142 3.3 15.2 

143 2.2 17.4 

144 4.8 12.4 

145 7.5 3.7 

146 170.5 2.9 

147 6.5 1.7 

148 6.33 7.85 

149 37.2 21.8 

150 10.7 0.8 

151 7 79.2 

152 6.1 12.4 

153 12.9 1.5 

154 1.6 8.8 

155 19.98 4.34 

156 10.93 0.01 

157 29.7 4.9 

158 0.41 1.08 

159 0.65 13.25 

160 22.2 0.7 

161 10.7 23.8 

162 10.7 84.7 

163 25.1 19.2 

164 9.38 11.88 

165 32.58 25.38 

166 81.89 11.49 
170 3 25.4 
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171 4.7 21.9 

172 4.7 36.2 

173 3.9 4.8 

174 29.1 7.3 

176 154.55 12.38 

177 45 0.5 

178 56.4 0.2 

179 5.3 0.4 

181 17.9 6.7 

182 10 15.89 

183 14.1 3.36 

184 30.85 122.2 

185 21.21 2 

186 2.83 4.5 

187 9.81 2.53 

188 4.47 106.9 

189 37.17 0.44 

190 35 3.85 

191 12.98 0.93 

192 66.74 7.85 

194 11.21 33.72 

195 22.96 37.22 

196 66.74 6.44 

197 70.69 4.26 

198 45.5 9.08 

199 3.27 3.8 
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200 77.3 7.33 

201 35.9 2.96 

202 14.61 2.22 

203 5.5 0.52 

204 25.46 18.54 

205 33.15 0.98 

206 77.12 2.59 

207 22.23 17.95 

208 91.61 7.62 

209 3.28 2.35 

210 6.56 3.95 

211 5.17 40.2 

213 21.1 31.82 

214 15.59 7.59 

215 51.93 20.86 

216 16.55 15.53 

219 2.99 5.92 

220 0.53 2.01 

233 200 1.97 

234 128.78 1.11 

243 13 6.7 

244 27.14 78.55 

245 109.44 72.17 

246 86.99 13.91 

247 25.08 28.72 

248 42.98 31.57 
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249 37.96 28.08 

250 122.76 7,67 

253 75.37 5.98 

254 59.73 29.18 

255 75.37 40.04 

256 9.22 19.48 

257 12.58 23.23 

258 24.72 35.1 

259 9.26 18.86 

260 67.79 0.54 

261 53.74 0.06 

262 9.04 0.25 

263 6.42 0.89 

264 61.35 3.34 

265 9.73 113.91 

266 97.26 13.78 

267 10.39 68.74 

268 16.51 85.99 

269 15,53 58.38 

270 42.98 30.32 

272 159.51 22.45 

273 51.44 9.11 

276 159.51 0.45 

277 71.36 52.06 

278 41.28 4.61 

279 76.43 1.44 

76 



98046PCT 



281 15.03 16.92 

282 10.79 6.46 

283 5.71 6.43 

284 91.86 75.86 

285 22.18 1.96 

286 6.95 3.95 

287 27.91 0.87 

288 80.94 0.14 

290 54.87 1.35 

291 43.3 1.44 

292 68.62 22.45 

298 1.72 5.37 

299 0.37 30.14 

300 0.49 9.06 

301 9.15 12.73 

302 0.53 30 

303 0.53 44.42 

304 15.44 19.42 

305 18.47 33.12 

306 47.73 0.82 

307 7.7 11.47 

308 6.49 19.46 

309 91 0.01 

310 4.4 10.18 
317 12.24 105.36 
329 31.6 73.6 
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331 

332 

333 

335 

336 

337 

338 

339 

340 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 



23 . 6 

13 . 9 
17 . 1 
60.1 
45.7 

25 . 7 

14 . 1 
214 

26 . 0 
6 . 2 

35.7 
10.7 
11 . 3 
31 . 8 
8 . 0 
11 . 0 

3 . 2 

2 . 6 
15 . 7 

4 . 0 
1 . 1 

3 . 0 
2 . 6 
2 . 1 
2 . 8 
6 . 4 



5.9 
12 . 1 
6.1 
20.3 
2 . 6 
5 . 6 
61 . 9 
18 . 9 
20.7 
14 . 9 
5.7 
35.9 
1 . 4 
41 . 7 
24 . 2 
1 . 6 
5 . 0 
16 .7 
6.4 
54 . 6 

0 . 24 

1 . 3 
4 . 9 

24 . 2 

0 . 58 
19 . 1 
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359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

374 

375 

376 

377 

378 

380 

381 

383 

384 

385 

386 

387 

388 



6 . 1 

2 . 0 
3.5 
4.5 

3 . 5 
21 . 7 
26 . 2 

3 . 8 
55.2 
32 . 0 
28 . 2 
23 . 9 
41 . 0 
44 . 5 
30 . 5 
19 . 5 
28 . 5 
42 .7 
31 . 2 
11 . 1 

7 . 4 
27 . 3 
14 . 8 

8 . 9 
25 . 1 
21 . 5 
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3.2 
1 . 5 

2 . 6 
24 . 1 

0.61 

3 . 9 
9 . 9 
7.2 
3.3 
9 . 1 
2.5 
3.4 

4 . 3 
24.7 

7 . 6 

6 . 3 
16 . 5 
95.2 

23 . 0 
27 . 3 

3 . 4 
0 . 1 
21 . 6 
2.4 

24 .7 
0 . 7 
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389 14.2 7.3 

390 7.5 11.1 

391 3.6 12.8 

393 13.1 1.8 

394 10.7 32.9 

395 37.3 4.8 

396 50.4 2.6 

397 53.3 0.9 

398 8.0 5.9 

399 53.0 17.2 

401 31.3 3.4 

402 23.7 2.1 

403 28.35 0.78 

404 18.76 1.07 

405 22.6 10.2 
4 06 2-Ben2yloxy 46.0 88.1 

2-chloro 12.2 11.1 

407 17.8 26.1 

408 19.8 36.3 

409 16.4 9.7 

410 21.1 2.1 
412 19.1 41.4 

414 17.3 4.2 

415 3.6 11.6 

416 31.2 0.7 

417 13.4 4.5 
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418 54.5 17.4 

419 94.8 16.4 

420 117.4 22.4 

421 9.47 129.2 

422 5.32 175.3 

423 9.81 332.47 

424 61.6 1.93 

425 320.58 2.55 

426 132 .70 7 . 10 

427 80.94 300.37 

430 2.48 11.68 

431 1.98 2.11 

432 1.98 28.48 

433 20.63 3.53 

434 64.88 60.48 

435 61.18 1.14 

436 8.64 26.03 

437 30.49 18.11 

438 62.94 18.83 

439 44.18 6.03 

440 21.83 0.72 

441 15.23 0.41 

442 23.23 2.66 

443 10.24 1.85 

444 43.16 11.98 

445 5.46 90.37 
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446 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 



12 .20 
22.60 
24 . 04 

6 . 89 

7 .72 
19 .61 
22 .18 
67 .41 
50.33 
63 .33 
63 .33 
75.37 

107 .86 

5 . 32 
0.17 
4 . 83 

6 . 98 
47 . 81 

6 .28 
49 . 8 
20 . 55 



29.96 

345.80 
43.79 
15.16 
37 . 86 
7 . 04 
45.39 
26.53 
39.99 
16.21 

280 . 93 
93 . 12 
60 . 15 
175.3 

15.21 
2 . 84 

20.86 
1 .40 
7 . 11 
1 . 0 

93 . 11 



Cyproheptadine 29.5 1.68 
Cyclobenzaprine 25 29 
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Subsequently, the abilities of typical examples of the 
compounds of the present invention to bind to the ^1 adrenalin 
receptor were evaluated by the test method described above . The 
following table shows the results, wherein the number of each 
compound corresponds to the number of Example described below. 



Example No. a 1 (nM) 



1 


>2000 


7 


521 


12 


4111 


19 


373 


20 


868 


2 1 


636 


22 


3095 


23 


1253 


29 


668 


32 


500 


33 


758 


36 


1220 


42 


2450 


45 


1220 


52 


555 


63 


252 


70 


1260 


73 


699 
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109 >2000 

123 553 

126 382 

139 374 

160 536 

173 284 

179 208 

181 920 

183 577 

185 741 

187 969 

200 755 

202 >2000 

220 3803 

242 1788 

259 405 

281 345 

286 305 

289 1306 

300 >2000 

331 721.5 

393 241.8 

416 173.5 
Cyproheptadine 19 00 
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The above results indicate that the condensed pyridine 
compound of the present invention are useful as medicaments with 
a serotonin antagonism and have clinical usefulness and a high 
safety, in particular, those for treating, ameliorating and 
preventing spastic paralysis or central muscle relaxants for 
ameliorating myotonia. 

Moreover, it is also evident that the compounds of the 
present invention are superior in safety, since they have low 
abilities to bond to the OCl adrenalin receptor and scarcely 
affect blood pressure. 

Next, to illustrate the present invention in detail. 
Examples will be given below. However, it is needless to say 
that the present invention is not restricted thereto. 

Examples 

Example 1 Svn thpsi f; nf - r 4 - V^f^n^yl oyybnryl ^ > 1 - ( d - 
ethv1pinpraz in-1 -v1 ) i som i ino l inc^ rii hyHT-or^hl nrir\4=^ 

) F/t- (4-Rpn7.VlOXVhu1-V-| > efbvnvl 1 . S -m^hTi o yyH^n^^aT H^byH^ 



MeO 




6 -Benzyloxy-l-hexyne (5.60 g) and 2 -bromo-benzaldehyde 
(2.90 g) were reacted in dime thyl f ormamide (30 ml), in the 
presence of dichloro-bis - triphenylphosphinepalladium (0 , 40 g) , 
cuprous iodide (0.20 g) and triethylamine (2.5 ml) in nitrogen 
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atmosphere at 50 C for 6 hr. The resulting reaction solution 
was evaporated, and ethyl acetate and water were added to the 
resulting residue. The resulting organic layer was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (ethyl acetate/hexane system) , to 
give 2.60 g of the title compound as a pale yellow oil. 




2- [2- (4 -Benzyloxybutyl) ethynyl] - 5 -me thoxybenzaldehyde 
(2.60 g) , hydroxylamine hydrochloride (0.63 g) and sodium 
acetate (0.78 g) were reacted in ethanol (30 ml) at 60°C for 
2 hr. Potassium carbonate (2.0 g) and water (5 ml) were added 
to the resulting reaction mixture, which was then heated under 
reflux for 12 hr. The reaction solution was evaporated, and 
the resulting residue was extracted with methylene chloride, 
washed with brine, and then dried. The solvent was removed and 
the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
2.0 g of the title compound as a brown amorphous. 
n • 1) 3- f 4 -Rfinzvl oxvbutyl ) -1 - M > f^fhy 1 pi ppi-a t n - 1 - 
yl ) 1 Roqn -i nol i np 
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3- (4 -Benzyloxybutyl) isoquinoline-2 -oxide (2.0 g) and 
phosphorous oxychloride (5 ml) were reacted at 110 ^'c for 2 hr. 
The reaction solution was evaporated, to the resulting residue 
were added ethyl acetate and aqueous solution of saturated 
sodium bicarbonate, and the resulting organic layer was washed 
with water and brine. The organic layer was dried over 
magnesium sulfate followed by evaporating the solvent. The 
resulting l-chloro-3- (4 -benzyloxybutyl ) isoquinoline obtained 
as a yellow oil was reacted with N- ethylpiperazine (5 ml) and 
potassium carbonate (0.5 g) at 120 ""c for 5 hr. The reaction 
solution was then cooled and then partitioned by adding ethyl 
acetate and water thereto. The resulting organic layer was 
washe with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) to give 1.32 g of the free compound 
of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 17 ( t , J = 7 , 2H2 , 3H) , 1.64- 
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1.75(m,2H), 1.80-1.92 (m,2H) , 2 . 54 (q, J = 7 . 2Hz , 2H) , 2.74(in,4H), 
2.80{t, J=7.2H2,2H) , 3 . 41 - 3 . 56 (m, 4H) , 4.49(s,2H), 7.02(s,lH), 
7 . 22-7 . 36 (m, 5H) , 7 .40 (t, J=8 . OHz, IH) , 7 .53 (t, J=8 . OHz, IH) , 
7 . 64 (d, J=8 . OHz, 2H) , 8 . 01 (d, J=8 . OHz, 2H) . 
MS (FAB) m/z 404 (M+H)\ 

The resulting free compound was convereted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether, to give 1.14 g of the title compound as a 
yellow amorphous . 

Exampi e. 2 fiynl-bPR-i r nf 1 ■ M - m f^thyl pi pp^-ra i n - 4 - y1 ) - > (/l . 
met-.hnyyphP^nyl ) -i sngiHnnl -irif^ 




l-Chloro-3 - (4 -methoxyphenyl ) isoquinoline (526 mg) and 
1 -methylpiperazine (4.4 ml) were stirred at 120 °C overnight. 
The reaction mixture was evaporated, aqueous solution of 
saturated sodium bicarbonate was added thereto, followed by 
extracting with ethyl acetate . The resulting organic layer was 
washed with water, dried (over MgSOj , evaporated, and then 
purified by silica gel column chromatography (methylene 
chloride/methanol system) . The resulting product was 
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converted into a hydrochloride in a conventional manner, and 
then recrystallized from ethanol, to give the hydrochloride of 
the title compound as pale yellow crystals (320 mg, yield; 40%) . 
Hydrochloride: 
m . p . ; 1 3 4 - 136^ 

'H-NMR (4 00MH2, DMSO-dg) ; d (ppm) 2 . 86 ( 3H , d , J = 4 .4Hz) , 3 .26- 
3 . 44 {4H,m) , 3 . 54 (2H, d, J=ll . 6H2) , 3 . 80 (3H, s) , 
3.97 (2H,d, J=ll . 6Hz) , 7 . 05 ( 2H , d , J= 8 . 8Hz ) , 
7 .55 (lH,ddd,J= 8.2Hz, 6. 8Hz, 1.2Hz) , 

7.70 (IH, ddd, J=8 . 2H2 , 6 . 8Hz , 1 . 2Hz) , 7 . 9 3 { IH , d , J= 8 . 4Hz ) , 
7.98(lH,s), 8.06(lH,d,J=8. 4Hz) , 8 . 13 { 2H , d , J=8 . 8Hz) . 
ESI-Mass; 334 (MH*) . 

Kxampl e 3 .^lynMif^?? -i g of 1 . M -mF>^hy1 pip^ra7:-in-4>y1 ) - ^ - [d - ( 7 - 

hydroxyethoxy ) phenyl ] i soqii i nol i nfi 

(3-1 ) 1 - M -Mf>1-hy1pipP>T'a7:in-4-y1 M- 

hydroxyphenyl ) i aoqii i nol i ne 

OH 




I 

Me 

To 1- ( 1 -methylpiperazin - 4 -yl ) -3- (4 -methoxy - 1 - 
phenyl) isoquinoline (2 . 07 g) was added 47% hydrobromic acid (28 
ml), and the resulting mixture was heated under reflux for 6.5 
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hr. After the resulting solution was left for cooling, it was 
basified (pH=10) by adding 5N sodium hydroxide thereto, and then 
extracted with chloroform. The resulting organic layer was 
washed with water , dried (over MgS04) and evaporated . Methanol 
was added thereto, and the insoluble matter was collected by 
filtration and dried, to give the title compound as a pale red 
solid (946 mg, yield; 50%) . 

'H-NMR(400MHz,CDCl3) ; ^ (PPm) 2.28(3H,s) , 2 . 6 0 ( 4H , b.r - s ) , 

3 .40 (4H,br-s) , 6 . 85 (2H, d, J=8 . 8H2) , 7 . 4 8 ( IH , dd , J= 8Hz , 7H2 ) , 

7 . 63 (IH, dd, J-8HZ, 7Hz) , 7.79(lH,s), 7.86(lH,d, J=8H2) , 

8.0 0(lH,d, J=8Hz) , 8.01 (2H,d, J-8.8HZ) , 9.62 (lH,s) . 

(3-2) 1- f 1 >Mfi^hy^p^pp>T•a7:^ r> >4 -y1 \ .1. [4. 

f ftthoxvriarhonyl mf='1-hoxy) phf:>ny1 ) i g pgninol -ir>^ 



O 




1- (1 -Methylpipera2in-4 -yl) -3- (4 -hydroxy- 1 - 
phenyl) isoquinoline (320 mg) was dissolved in N,N- 
dimethylf ormamide (5 ml), to which was then added 60% sodium 
hydride (48 mg) under ice-cooling. The resulting mixture was 
stirred at room temperature for 1 hr . It was ice-cooled again, 
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to which was then added ethyl 2 -bromoacetate (166 ml) , for 
agitation for 6 hours. The reaction mixture was partitioned 
between ethyl acetate and water, and the resulting organic layer 
was washed with water, dried (over MgSOJ and evaporated- The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
the title compound as a pale yellow oil (171 irig, yield; 40 %) . 
'H-NMR(400MH2, CDCI3) ; (5 (ppm) 1 . 31(3H, t , J-7 . 2Hz ) , 2.41(3H,s), 
2.71(4H, t, J=4.4Hz) , 3 . 5 6 ( 4H , t , J=4 . 4Hz ) , 4 . 2 8 ( 2H , q , J=7 . 2Hz ) , 
4.67(2H,s), 7.01(2H,d, J=8.8Hz) , 7 . 4 3 ( IH , ddd , J= 8Hz , 7H2 , 1 , 2H2 ) , 

7 .55 (lH,ddd, J=8Hz,7Hz, 1.2Hz) , 7.60(lH,s) , 7 . 7 5 (IH , d , 8Hz ) , 

8 . 04 (IH, d, J=8Hz) , 8.11(2H,d,8. 8H2) . 
(^■1) 1 - n - Mf^thylpipf^T-aT:-; n -4 ) - ^ ^ [ d - ( -? . 
hydrnvypthnyy^ phf>ny1 ] 1 aoqn i nol i npa 



1- (l-Methylpipera2in-4 -yl) -3- [4- 
(ethoxycarbonylmethoxy) phenyl ] isoquinoline (320 mg) was 
dissolved in tetrahydrof ura.n (5 ml) , to which was added lithium 
aluminium hydride (16 mg) under ice-cooling, followed by 
stirring for 5 min. To the resulting reaction mixture were then 
added water (16 ml) , 5N sodium hydroxide (16 ml) and water (48 




Me 
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ml) in this order. After diluting with ethyl acetate, it was 
filtered through Celite and evaporated. The resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) , which was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from in ethanol, to give the hydrochloride of the title compound 
as yellow crystals (105 mg, yield; 50 %) . 
Hydrochloride : 
m.p. ; IBl-lSS^'c 

'H-NMR (4 00MHz, DMSO-d J ; 6 (ppm) 2 . 85 { 3H , d , J=4 . 4Hz ) , 
3.3 6(lH,t, J=llHz) , 3.38(1H, t, J=11H2) , 3 . 4 2 ( IH , t , J= 12 . 6H2 ) , 
3 .45 (IH, t, J=12 . 6Hz) , 3 . 54 ( 2H , d , J= 1 IHz ) , 3 .73 (2H, t, J=5H2) , 
3 . 96 (IH, d, J=12 . 6Hz) , 4 . 04 (2H, t, J=5Hz) , 7 . 05 (2H, d, J=8 . 8Hz) , 
7.55(lH,ddd,J=8H2,7Hz, 1.2Hz) , 7 . 7 0 ( IH , ddd, J=8Hz , 7Hz , 1 . 2Hz ) , 
7 . 93 (IH, d, J=8Hz) , 7 . 97 (IH, s) , 8.0 6 (IH, d, J=8Hz) , 
8 . 12 (2H, d, J=8 . 8H2) , 10. 95 (lH,br-s) . 
ESI-Mass; 364 (MH*) . 

ExampIP 4 Synl-hiaR-i a of 1 . f 4 - g^l-hyl pi pp^-ra 7; i n . 1 -y1 ) - - M - 
tri f 1 norompthyl phpnyl ) i Roqiii nol i nf^ byf^-rnnhl nri 
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3 - (4 -Trif luoromethylphenyl) isoquinolin- 1 -one obtained 
by reacting N-methyl -o- toluamide (1.0 g) and 4- 
trif luoromethylbenzonitrile (1.15 g) according to Example 10-1 
was added to phosphorous oxychloride (10 ml) , and the resulting 
mixture was heated at 110°C for 3 hr. The reaction solution 
was evaporated, and ethyl acetate and water were added to the 
resulting residue . The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting 1 - chloro - 3 - (4 - 

trif luoromethylphenyl ) isoquinoline was reacted with N- 
ethylpiperazine (10 ml) at 120*^0 for 5 hr . The reaction 
solution was evaporated, and ethyl acetate and water were added 
to the resulting residue. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

'H-NMR(4 00MH2,CDCl3) ; 6 (ppm) 1 . 18 ( t , J = 7 . 6Hz , 3H ) , 

2 . 57 (q, J=7 . 6Hz, 2H) , 2 . 78 (m, 4H) , 3 . 60 (m, 4H) , 7.50 (br- t, IH) , 

7 . 62 (br- t, IH) , 7 .71(d, J=8 . 4Hz, 2H) , 7 . 74 (s, IH) , 

7.81 (d, J=8 .4Hz, IH) , 8.09 (br-d, IH) , 8 . 26 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
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from ethanol/ether , to give 0.19 g of the title compound as a 
yellow powder. 
Hydrochloride : 
m.p.; iBi-iaa^'c 

^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 34 (t, J=7 . 2Hz , 3H) , 3.19- 
3.27(m,2H), 3 . 30 - 3 . 41 (m, 2H) , 3 . 52 - 3 . 65 (m, 4H) , 4 . 02 (br - d , 2H) , 
7 . 67 (ddd, J=8 . 4,7.2,1. 2Hz , 2H) , 7.79 (ddd, J=7 . 6 , 7 . 2 , 0 . 8Hz , IH ) , 
7.88 (d, J=8 .4Hz, IH) , 8 . 04 (d, J=7 . 6Hz, IH) , 8 . 16 (d, J«8 . 4Hz, IH) , 
8.25(s,2H) , 8.16(d, J=8.4Hz,lH) , 11.2 7 (br-s,lH) . 
MS (FAB) m/z 416 (M+H) \ 

Ryampl ^ S .c;yn^hf^ g•i s of 1 ■ M - fa hhy 1 p i pp-ra t: -i n-1-y1)-'^-f4«f1. 

f 1 nn-rnp-ropyl ) php^ny l ] i aoqiH nnl i np> byrj-rofrhl oti 




Diethylaminosulf ur trifluoride (0.27 g) was added to a 
solution of 1 - (4 -ethylpiperazin- 1 -yl) - 3 - [4 - (1 - 
hydroxypropyl) phenyl] isoquinoline (0.53 g) obtained in 
Example 19 in methylene chloride (30 ml) at -78 . After 
stirring the resulting mixture for 1 hr, it was returned to room 
temperature. An aqueous solution of saturated sodium 
bicarbonate and ethyl acetate were added to the resulting 
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reaction solution, for partitioning. The resulting organic 
layer was washed with water and brine, dried and concentrated. 
The resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) (0.38 g) , 
and was then converted into a hydrochloride in a conventional 
manner, to give 0.36 g of the title compound as a yellow powder . 
Free compound: 

'h-NMR (400MHz, CDCI3) ; 6 (ppm) 1.01 ( t , J = 7 . 2Hz , 3H) , 

1 . 17 (t, J=7 .2Hz, 3H) , 1 . 82-2 .10 (m, 2H) , 2 .56 (g, J=7 . 2Hz, 2H) , 

2.76(m,4H), 3.59(m,4H), 5 . 3 5 - 5 . 5 0 (m, IH) , 7 . 4 2 ( t , J = 8 . OHz , 2H) , 

7.45(t, J-8.0Hz,lH) , 7 . 58 ( t , J= 8 . OHz , 2H) , .7.68 (s, IH) , 

7.79 (d, J=8. OHz, IH) , 8 . 08 ( d, J= 8 . OHz , IH) , 8.17 (d, J=8 . OHz , 2H) . 

Hydrochloride : 

m.p.; 147-149''C 

MS (FAB) m/z 378 (M+H)\ 

Rxflmpi e 6 Synethps-i s of 1 - f ^1 - f:> Mny1 pi pf^-r^ -i n - l -yl \ --^ . . 
hyri-royyph<an y1 ) -j Rogn i nr>1 i np* 




1- (4 -Ethylpiperazin- 1 -yl) -3- (2- 
methoxyphenyl) isoquinoline (0.38 g) obtained in Example 8 was 
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dissolved in 48 % hydrobromic acid (15 ml) and reacted at 120**C 
for 1.5 hr. The reaction solution was evaporated to a final 
half volume, and then ice-cooled. The resulting precipitates 
were collected by filtration and washed with a small amount of 
ice-cold water. The resulting precipitates were treated with 
a 2N aqueous solutiong of sodium hydroxide. The resulting 
precipitates were collected by filtration, and washed with 
water and ether/n-hexane, to give 0.23 g of the free compound 
of the title compound. 7 0 mg of the free compound was converted 
into a hydrochloride in a conventional manner, to give 71 mg 
of the hydrochloride of the title compound title compound as 
a yellow powder. 
Hydrochloride : 
m.p. ; 228-230*C 

'h-NMR (400MHz, DMSO-d J ; 6 (ppm) 1 . 3 1 ( t , J = 7 . 2H2 , 3H) , 3.20- 

3 . 30 (m, 2H) , 3.36-3.52(m,4H), 3.63-3.70(m,2H), 3.90- 

4 . 08 (m, 2H) , 6 . 95 (d, J=8 . OHz, 2H) , 6 . 95 (t, J=8 . OHz , IH) , 

7 . 65 (t, J=8 . OHz, 2H) , 7 . 80 (t, J=8 . OHz, 2H) , 8 . 0 0 - 8 . 09 (m, 2H) , 

8.15(d,J=8.GHz,2H) , 8.27 (s,lH) . 

MS (FAB) m/z 334(M+H)\ 

F.xampi P 7 Synpt-hf>si s of 1 . ( d - p thy 1 p-i p^a-ra 7 -i n - 1 .y1 ) 
hydroxyphf^ny 1 ) i Pioqii i nol i nf» 
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1- (4 - Ethylpiperazin- 1 -yl ) -3- (4- 
methoxyphenyl) isoquinoline (1.50 g) obtained in Example 10 was 
dissolved in 48 % hydrobromic acid (15 ml) and reacted at 120°C 
for 1.5 hr . The reaction solution was evaporated to a final 
half volume, and ice-cooled. The resulting precipitates were 
collected by filtration, and then washed with a small amount 
of ice-cold water. The precipitates were treated with a 2N 
aqueous solution of sodium hydroxide, followed by collecting 
the precipitates by filtration, washed with water and 
ether/n-hexane, and then dried in warm air, to give the title 
compound (1.08 g, yield; 75 %) . 
Free compound: 
m.p. ; 204 - 206''c 

'H-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) 1 . 08 ( t , J = 7 . 2Hz , 3H) , 2.38- 
2.52(m,2H) , 2.68(br,4H) , 3.4 2 (br, 4H) , 6.87 (d, J=8 . 8Hz , 2H) , 
7.51 (ddd, J=8 . 0,7.2,0. 8Hz , IH) , 6 . 87 (ddd, J=8 .0,7.2,0. 8Hz, IH) , 
7 . 82 (s, IH) , 7 . 88 (d, J = 8 . OHz, IH) , 8 . 02 - 8 . 0 6 (m, IH) , 
8.03(d, J= 8.8Hz, 2H) , 9.66 (s, IH) . 
MS(FAB) m/z 334(M+H)\ 

Exampi e 8 f^ynthP^gi g nf 1 - f 4 - p^thyl p i pg ^r.^ t: i n - 1 -y1 ) - - ( >> > 
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Tnf>^hnyyph<:>ny1 ) i sogn i nnl i ni=> i hyrir-nrhl ori d<=> 




To 3 - (2 -methoxyphenyl ) isoquinolin - 1 - one obtained by 
reacting N-methyl -o- toluamide (2.30 g) and 2- 

methoxybenzoni trile (2.0 g) according to Example 10-1 was added 
phosphorous oxychloride (10 ml) , and the resulting mixture was 
heated at 100 °C for 2 hr . The reaction solution was evaporated, 
and to the resulting residue were added ethyl acetate and water, 
for partitioning. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting l-chloro-3- ( 2 -methoxyphenyl ) isoquinoline 
was reacted with N- ethylpiperazine (10 ml) at 120**C for 8 hr . 
The reaction solution was evaporated, and to the resulting 
residue were added ethyl acetate and water. The resulting 
organic layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
the free compound of the title compound as a pale yellow oil. 
Free compound: 
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'H-NMR (400MHz, CDCI3) ; S (ppm) 1.17 (t, J=8.0Hz, 3H) , 

2.56 (q,J= 8.0Hz, 2H) , 2.75 (m,4H) , 3.55 (m,4H) , 3.93 (s, 3H) , 

7 .02 (d, J=9.4Hz, IH) , 7 . 10 ( t , J= 9 . 4Hz , IH) , 7 . 32 (br- t , IH) , 

7.45 (t, J=9 .4Hz, IH) , 7 . 58 (t, J=9 . 2Hz, IH) , 7 .78 (d, J=9 . 2Hz, IH) , 

7.98 (s, IH) , 8.08(d, J=9.2Hz,lH) , 8 . 15 (d, J = 4 . 5Hz , IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether, to give 0.42 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 133-135'C 

'H-NMR (40 0MHz, DMSO-dg) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.19- 
3 . 26 (m, 2H) , 3 , 29 - 3 . 41(m, 2H) , 3 . 5 3 - 3 . 6 5 (m, 4H) , 3 . 90 (s, 3H) , 
3 .97 (br-d, 2H) , 7 . 11 (br - t , IH) , 7 . 19 (d, J=8 . OHz , IH) , 7.42 (br- 
t,lH) , 7 .65 (br-t, IH) , 7 .78 (br- t, IH) , 7 . 98 (d, J'=8 . OHz , 2H) , 
8.06(s,lH) , 8.15 ( d, J= 8.8Hz, IH) , 1 1 . 3 0 (br - s , IH) . 
MS(FAB) m/z 348{M+H)\ 

Example 9 fiyn t-h<ac;-i a of 1 - f 4 - ^=>^hy 1 pi pp>-ra 7. i n - 1 - y1 - ( ^ - 

mf^t hnyyphf=»-ny 1 ) -j snqii i nnl i n p» t hyd -rrirh 1 ot i H p 




• 2HC1 



OMe 




N 



3 - (4 - Methoxyphenyl ) isoquinolin - 1 - one obtained by 
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reacting N-methyl -o- toluamide (1.49 g) and 3- 
methoxybenzonitrile (1.33 g) according to Example 10-1 was 
reacted with phosphorous oxychloride (10 ml) according to 
Example 10-2, to give 1 - chloro - 3 - ( 3 - 

methoxyphenyl) isoquinoline . Then, it was reacted with N- 
ethylpiperazine (10 ml) at 120^C for 6 hr. The reaction 
solution was evaporated, and ethyl acetate and water were added 
to the resulting residue. The resulting organic layer was 
washed with water and brine, and then dried over magnesium 
sulfate . The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 17 (t, J = 7 . 6Hz, 3H) , 

2.55 (q, J=7 . 6Hz, 2H), 2.76(m,4H), 3.58(m,4H), 3.90(s,3H), 

6 . 93 (dd, J=8 . 4 , 2 . 4Hz , IH) , 7 . 3 7 ( t , J= 8 . 4Hz , IH) , 7 . 4 5 (br - t , IH) , 

7 .59 (br- t, IH) , 7.69(s,lH), 7 . 7 0 - 7 . 7 5 (m, IH) , 7 . 77 - 7 . 82 (m, 2H) , 

8 . 17 (d, J=8 . OHz , IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner and recrys tallized from 
ethanol/ether , to give 0.27 g of the title compound as a yellow 
powder . 

Hydrochloride: 
m.p.; 108-110°C 

'H-NMR(4 00MHz,DMSO-d6) ; 6 (ppm) 1.3 4 ( t , J = 7 . 2Hz , 3H ) , 3.18- 
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3.27(in,2H), 3 . 3 5 (q, J-7 . 2Hz , 2H) , 3 . 52 - 3 . 66 (m, 4H) , 3.87(s,3H), 
3.96-4.04 (in,2H) , 7 . 01 (br-d, IH) , 7 . 44 ( t , J»8 . OH^ , IH) , 
7.6 3 (br-t,lH) , 7 . 73 - 7 . 82 (m, 3H) , 8 . 10 (d , J=8 , OHz ,.1H) , 
8.13 (s, IH) , 8.13 (d,J= 8.4Hz, IH) , 11 . 25 (br - s , IH) . 
MS (FAB) m/z 348(M+H)\ 

Example 10 fiynt-h^ s-iR nf 1 . M - f>h hy1 pi pg>ya tz-i n - 1 -y1 ^ - . (a ■ 
mpl-hnxyphpnyl ^ i ssogn i nol i np> 

(10-1) 3- (4 -Mp1-hoyyphf>ny1 > i Roqn-iTi nl in.1 .ono 




OMe 



To a solution of N-methyl -o- toluamide (4.47 g) in THF (100 
ml) was added dropwise 1.6 M n-BuLi (40 ml, 2.2 equivalents) 
in nitrogen atmosphere at 0 ''c. After stirring for 2 hr, the 
resulting solution was cooled in a dry ice/acetone bath to -70 
^'c, followed by the addition of anisole (4.0 g) at once. The 
reaction mixture was drawn out of the dry ice/acetone bath, and 
then returned to room temperature. Three hours later, an 
aqueous solution of saturated ammonium chloride and ether were 
added thereto, which was stirred for further 1 hr . The 
resulting white precipitates were collected by filtration, and 
then washed with water, ether and n-hexane, in this order. The 
resulting precipitates were dried, to give the title compound 
(1.72 g, yield; 24%) . 
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^H-NMR(400MHz,DMSO-d6) ; 6 (ppm) 3.84 (s,3H), 6.85{s,lH), 
7.05 (d, J=8.4Hz, 2H) , 7.46(in,lH), 7.69(s,lH), 7 . 65 -7 . 72 (m, IH) , 
7.7 8 (d, J= 8.4Hz, 2H) , 8 . 20 (d, J«8 . OHz, IH) . 

(1 n-:^) 1 .rbl oro- ^ - f 4 >mf^1-hnyyph<=*ny1 ) i soqni no! ine 

OMe 



CI 

3- (4-Methoxyphenyl) isoquinolin-l-one (1.70 g) was added 
to phosphorus oxychloride (10 ml) , and the resulting mixture 
was heated at 110 **C for 3 hr . The reaction mixture was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound as a white powder (1.76 g, yield; 96%). 
'h-NMR (400MHz, CDCI3) ; (5 (ppm) 3.87(s,3H), 7 . 02 ( d , J- 8 . 4Hz , 2H) , 
7.61 (br- 1, IH) ,7.71 (br- 1, IH) , 7 . 84 (d, J=8 . OHz, IH) , 7 . 92 (s, IH) , 
8 . 07 (d, J=8 .4Hz, 2H) , 8 . 3 2 (d , J= 8 . OHz , IH) . 
M n-^] 1 . (A-K1-hy1pip<^'ra7:in-1 >v1 ) (4- 

me thnxyphenyl ) i soqu i nol i ne 
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A mixture of 1 - chloro - 3 - (4 -methoxyphenyl ) isoquinoline 
(0.89 g) , N- ethylpiperazine (0.86 g) and potassium carbonate 
(1.10 g) was heated in dime thylf ormamide (20 ml) at 90°C for 
12 hr. The reaction mixture was evaporated, water was added 
to the resulting residue, and then it was extracted with ethyl 
acetate. The resulting organic layer. was washed with water and 
brine, dried over magnesium sulfate, and then the solvent was 
removed. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
to give the tilte compound as a pale brown oil (1.02 g, yield; 
88%) . 

^H-NMR (40QMHZ, CDCI3) ; 5 (ppm) 1 , 18 ( t , J = 7 . 2Hz , 3H) , 

2 . 55 (q, J=7 . 2Hz , 2H) , 2.76 (br, 4H) , 3.59 (br, 4H) , 3 . 87 (s, 3H) , 

7 . 00 (d, J=8 . 4Hz, 2H) , 7 . 43 (t, J=8 . OHz, IH) , 7 . 56 (t, J=8 . OH2, IH) , 

7.61(s,lH), 7.76(d,J=8. OHz, IH) , 8 . 06 (d, J=8 . OHz, IH) , 

8 . 12 (d, J=8 . 4Hz, 2H) . 

Exflmpi ell Synthesis of "H- (2 . 1 -d-i mptboxyphf^nyl ) -1 - fA- 

Pthyl pi pf^T-a 7:1 n . 1 >y1 ) -i goqni nnl i n^^ di byd-rnn hl ori df^ 
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3- (2 , 3 -Dimethoxyphenyl) isoquinolin-1 -one obtained by 
reacting N-methyl -o- toluamide (1.49 g) and 2,3- 
dimethoxybenzoni trile (1.63 g) according to Example 10-1 was 
added to phosphorous oxychloride {10 ml) , and the resulting 
mixture was heated at 110 °C for 3 hr. The reaction solution 
was evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate. The solvent was evaporjated, 
and the resulting 1 - chloro - 3 - ( 2 , 3 - 

dimethoxyphenyl ) isoquinoline was reacted with N- 
ethylpiperazine (15 ml) at 120°C for 5 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and was then dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
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Free compound: 

'H-NMR (4 00MHz, CDCI3) ; d (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2.55(q. J = 7,2Hz,2H) , 2.7 6(m,4H) , 3.55(m,4H) , 3.78(s,3H) , 

3 . 92 (s, 3H) , 6 . 94 (d, J=7 . SHz , IH) , 7 . 16 (t, J = 7 . 5Hz, 2H) / 

7.47 (dt,J=7. 6, 1.2Hz, IH) , 7 . 5 6 - 7 . 1 9 (m, 2H) , 7 . 78 (d, J = 7 . 6Hz , 2H) , 

7.96 (s,lH) , 8 . 10 (d, J = 7 . 6Hz, IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.19 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 122- 123°C 

'h-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 33 (t, J = 7 . 2Hz, 3H) , 3.18- 

3.27(m,2H), 3.35(q, J = 7.2Hz,2H) , 3 . 53 (br - 1 , 2H) , 3 . 62 (br- d, 2H) , 

3 . 74 (s, 3H) , 3 . 88 (s, 3H) , 3 . 94 (br-d, 2H) , 

7 . 14 (dd, J=8 . 0, 1 . 6Hz, IH) , 7 . 20 (t, J=8 . OHz, IH) , 

7 . 49 (dd, J=8 .4 , 1 . 6Hz, IH) , 7.65 (t, J = 7 .2Hz, IH) , 

7.77 (t, J=7 .2Hz, IH) , 7.97 (s,lH) , 8 . 0 0 ( d , J= 8 . 4Hz , IH ) , 

8 . 15 (d, J=8 .4Hz, IH) , 11.19 (br-s, IH) . 

MS (FAB) m/z 378 (M+H)*. 

Example 12 fiynt-hPR-i s of - (7 , d >rj-imf>t hriyyphf>ny1 ^ - 1 - (4 - 
ethyl pi p^aras^T n > 1 - y1 ) i Koqii -jnolinia Ht byd-rnnhl OT-i df^ 
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Phosphorous oxychloride (10 ml) was added to 3-(2,4- 
dimethoxyphenyl) isoquinolin- 1 -one obtained by reacting N- 
methyl-o- toluamide (2.20 g) and 2 , 4 -dimethoxybenzonitrile 
(2.40 g) according to Example 10-1, and the resulting mixture 
was heated at 100°C for 1 hr. The reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
was then dried over magnesium sulfate. The solvent was 
evaporated, and the resulting 1 - chloro - 3 - ( 2 , 4 - 
dimethoxyphenyl) isoquinoline was reacted with N- 
ethylpiperazine (15 ml) at llO^'c for 12 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and was then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 
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^H-NMR (4 0 0MHz, CDCI3) ; 5 (ppm) 1 . 15 ( t , J = 7 . 2H2 , 3H) , 

2 . 55 (q, J*7 . 2H2, 2H) , 2 .70 (m, 4H) , 3 .55 (m, 4H) , 3 . 85 (s, 3H) , 

3 . 91 (s, 3H) , 6 . 57 (d, J=4 . OH2, IH) , 6 . 64 (dd, J=8 . 8 , 4 . OHz, IH) , 

7 .43 (t, J=8 . OHz, IH) , 7 . 56 (t, J=8 . OHz, IH) , 7.77 (d, J=8 . OHz, IH) , 

7.95(s,lH) , 8 . 04 (d, J=8 . OHz, IH) , 8 . 13 (d, J=8 . 8Hz , IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 0.12 g of the title compound as a yellow 
powder . 

Hydrochloride: 
m.p.; 145-148°C 

^H-NMR (4 00MHz, DMSO-dg) ; 5 (ppm) 1 . 3 6 ( t , J=7 . 4Hz , 3H) , 

3.35(q,J = 7.4Hz,2H), 3.44-3.55 (m,2H), 3. 64-3. 75 (m, 2H) , Z .11 - 

3 . 88 (m, 2H) , 3 . 84 (s, 3H) , 3 . 86 (s, 3H) , 4 . 17 - 4 . 2 6 (m, 2H) , 

6.66 (br-s, IH) , 6. 67-6. 82 (m, IH) , 7 . 57 (dd, J=8 . 4,1. 2Hz, IH) , 

7.66-7.74 (m,2H), 7.88-7.84 (m,2H), 8.08(br-d,lH). 

MS (FAB) m/z 378(M+H)\ 

Kyampi p> 1 Syn thf>fiifi of "^-(S.S-di mfa thoxyph p>ny 1 ) - 1 > (4 > 

cat-hy1p-ipf^ra7. in-1 - y1 ) i .goqn ino1-inp riihydT- nnhlo-r-if^P^ 



OMe 





N, 
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3 - (2,5 -Dimethoxyphenyl) isoquinolin- 1 -one (0.61 g) 
obtained by reacting N-methyl -o- toluamide (1.64 g) and 2,5- 
dimethoxybenzonitrile (1.80 g) according to Example 10-1 was 
reacted with phosphorous oxychloride (10 ml) according to 
Example 10-2, to give 1 - chloro- 3 - (2 , 5 - 

dimethoxyphenyl) isoquinoline, which was then reacted with 
N- ethylpiperazine (15 ml) at lOO^C for 8 .hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

^H-NMR (4 0 0MHz, CDCI3) ; 6 (ppm) 1.16(t,J=7.2Hz,3H), 
2 . 55 (q, J=7 . 2Hz, 2H) , 2 .76 (m, 4H) , 3 . 55 (m, 4H) , 3 . 86 (s, 3H) , 
3.88(s,3H), 6.88(dd,J=8.1,2. 4Hz , IH) , 6 . 96 (t, J=8 . IHz, IH) , 
7.46 (br- 1, IH) , 7 . 57 (br- t, IH) , 7 . 7 6 - 7 . 84 (m , IH ) , 8 . 04 (s, IH) , 
8.08(S,1H), 8.12 (d, J=8.0Hz, IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 0.55 g of the title compound as a yellow 
powder. 

Hydrochloride ; 
m.p.; 189-191°C 
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'H-NMR(400MHz,DMSO-dJ ; 6 (ppm) 1 . 32 ( t , J = 7 . 2Hz , 3H) , 3.19- 
3.28(in,2H), 3 . 3 6 (q, J«7 . 2Hz , 2H) , 3 . 4 8 (br - t , 2H) , 3 . 63 (br- d, 2H) , 
3.79 (s, 3H) , 3 . 86 (s, 3H) , 3 . 97 (br-d, 2H) , 

6.9 8 (dd, J= 8.0, 3.2Hz, IH) , 7.12 ( d, J- 9 . 2Hz , IH) , 7 . 61 - 7 . 6 6 (m, 2 
H), 7.51(t, J=7.2Hz,lH) , 7 . 97 (d , J» 8 . 4Hz , IH) , 8.12 (s,lH), 
8.11-8.16 (m,lH) , 10.73 (br-s,lH) . 
MS(FAB) m/z 378{M+H)\ 

ExampIP 14 Synrhfisis of ^ - n , d - rl-i mg^thoyypbf^nyl ) . i - (a - 
ethvl ni nRraz-i n - 1 - y1 ) i aogiH nol -i ne> d -i hyH T-or-h 1 ot-t Ho 



3- (3 , 4 -Dimethoxyphenyl) isoquinolin- 1 -one (0.98 g) 
obtained by reacting N- methyl - o - toluamide (2.60 g) and 3,4- 
dimethoxybenzonitrile (2.83 g) according to Example 10-1 was 
reacted with phosphorous oxychloride (15 ml) at 8o''c for 3 hr. 
The reaction solution was evaporated, and to the resulting 
residue were added ethyl acetate and water. The resulting 
organic layer was washed with water, an aqueous solution of 
sodium bicarbonate and brine, and then dried over magnesium 
sulfate. The solvent was evaporated, and the resulting 1- 
chloro- 3 - (3 , 4 - dimethoxyphenyl) isoquinoline was reacted with 




OMe 



OMe 
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N- ethylpiperazine (15 ml) at lOO^^C for 5 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

^H-NMR (400MHz, CDCI3) ; <5 (ppm) 1 . 19 (t, J=7 . 2Hz, 3H) , 2 .78 (m, 4H) , 
3 . 59 (m, 4H) , 3 . 95 (s, 3H) , 4 . 01 (s, 3H) , 6.98 (d, J=8 .4Hz, IH) , 
7.45 (ddd, J=8 . 0,7.2,1. 2Hz , IH) , 7.58 (ddd, J=8 . 0 , 7 . 2 , 1 . 2Hz, IH) , 
7 . 64 (s, IH) , 7 . 72 (dd, J = 8 . 4, 2 . OHz, IH) , 7.78 (br-d, J=8 . OHz, IH) , 
7 . 84 (d, J = 2 . OHz, IH) , 8 . 07 (br-d, J=8 . OHz, IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 1.38 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 125-126. 5''C 

'H-NMR(400MHz,DMSO-d6) ; 6 (ppm) 1.33 (t, J = 7,6Hz, 3H) , 

3 . 27 (q, J = 7 . 6Hz, 2H) , 3 . 30 (br- 1, 2H) , 3 . 4 5 (br - t , 2H) , 3 . 68 (br- 

d,2H), 3,74(s,3H), 3.78(s,3H), 3 . 9 8 (br - d , 2H ) , 

6 . 83 (d, J=8 . 4Hz, IH) , 7 . 06 (dd, J=8 : 0 , 2 . OHz, IH) , 

7 . 09 (d, J = 2 . OHz, IH) , 7 . 29 (s, IH) , 7 . 59 (br - 1 , IH) , 7.65 (br-d, IH) , 
7 .76 (br- 1, 2H) , 7 . 90 (br - d , IH) . 
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MS (FAB) m/z 378(M+H)\ 

Example IS SynthPsis of ■ M . S . H -i Tnf>1-Vioy yphP>ny1 ^ . 1 ■ . 
f*thv1r)inf?ra7:iTi>1 - yl ) -i sogninnl Tn«=> f ^ihyHT-orhl nr-iHo 

OMe 




3- (3, 5-Dimethoxyphenyl) isoquinolin-l-one obtained by 
reacting N-methyl - o - toluamide (1.49 g) and 3,5- 
dimethoxybenzonitrile (1.63 g) according to Example 10-1 was 
added to phosphorous oxychloride (10 ml) , and the resulting 
mixture was heated at 100°C for 3 hr . The reaction solution 
was evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting 1 - chloro - 3 - ( 3 , 5 - 

dimethoxyphenyl ) isoquinoline was reacted with N- 
ethylpiperazine (15 ml) at 120*^0 for 4 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
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The solvent was evaporated, and the reuslting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

^HtNMR (4 00MHz, CDCI3) ; 5 (ppm) 1 . 18 (t , J = 7 . 2Hz, 3H) , 
2 . 56 (q, J=7 . 2Hz, 2H) , 2 . 77 (m, 4H) , 3 . 58 (m, 4H) , 3 . 90 (s, 3H) , 
6.51(d, J = 2.4Hz,lH) , 7 . 3 5 (br- d, 2H) , 7 . 45 (br- t, IH) , 7.59 (br- 
t, IH) , 7 . 67 (s, IH) , 7.79 (d, J = 7 . 6H2, 2H) , 8 . 07 (d, J=7 . 6Hz, IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.51 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 121-123'*C 

^H-NMR (4 00MHz, DMSO-dg) ; 5 (ppm) 1.3 2 (t, J = 7.2Hz, 3H) , 3.18- 
3 . 27 (m, 2H) , 3 . 34 (q, J = 7 . 2Hz, 2H), 3.48-3.58 (m,2H), 3.63 (br- 
d, 2H) , 3.85(s,3H), 4.00 (br-d, 2H) , 6 . 57 (dd, J=2 . 4Hz, IH) , 
7 .44 (dx2, J=2.4Hz, 2H) , 7 . 62 (br - t , IH) , 7 . 62 (br- t, IH) , 
8 . 00 (br-d, IH) , 8 . 12 (br - d , IH) , 8 . 14 (s, IH) , 11 . 02 (br-s, IH) . 
MS (FAB) m/z 378 (M+H) *. 

Kyamplfa ifi fiynhh^sTg nf 1 - (4 > Rthyl pT pp*T-a7;-in>1 - y1) - - ( 9. , A , ^ - 
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J 

3 - (2,4,5- Trimethoxyphenyl ) isoquinolin - 1 - one obtained by 
reacting N-methyl -o- toluamide (1.50 g) and 2,4,5- 
trimethoxybenzonitrile (1.93 g) according to Example 10-1 was 
reacted with phosphorous oxychloride (10 ml) according to 
Example 10-2, to give 1 - chloro - 3 - ( 2 , 4 , 5 - 

trimethoxyphenyl) isoquinoline, which was then reacted with 
N-ethylpiperazine (15 ml) at 120°C for 5 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was wahsed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the reuslting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

'H-NMR {4 00MHz, CDCI3) ; 5 (ppm) 1 . 17 ( t , J= 7 . 2Hz , 3H ) , 

2 . 55 (q, J = 7 . 2Hz, 2H) , 2.7 6(m,4H) , 3,5 5(m,4H) , 3.88 (s, 3H) , 

3.91(s,3H), 3.94(s,3H), 6.65(s,lH), 7.43(t,J=8. OHz, IH) , 
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7 . 56 (t, J=8 . OHz, IH) , 7 . 77 (d, J=8 . OHz, IH) , 7 . 92 (s, IH) , 

8.03(s,lH) , 8.06(d, J=8.0H2,1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 

from ethanol/ether, to give 0.23 g of the title compound as a 
yellow powder. 
Hydrochloride: 
m.p. ; 158-160°C 

'H-NMR(4 00MH2,DMSO-d6) ; 6 (ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H) , 3 .18- 
3.27(m,2H), 3.35(q, J=7.2H2,2H) , 3 . 5 2 (br - 1 , 2H) , 3 . 6 3 (br - d , 2H ) , 
3.80(s,3H), 3.88(s,3H), 3.92(s,3H), 3 . 9 9 (br - d , 2H) , 6.84(s,lH), 
7.59(br-t,lH) , 7 . 71 - 7 . 7 8 (m, 2H) , 7.76 (s, IH) , 

7 . 94 (d, J=8 . OHz, IH), 8.10(s,lH), 8. 08-8. 13 (m,^lH) , 10.76 (br- 
s, IH) . 

MS (FAB) m/z 408(M+H)\ 

Example 17 Svnt-hesis of 1 - M - f^1-hy1 pi pf^- ra7;i n . 1 -y1 ) - i - M - 
hvdroxvmethylphpnyl ) i sogn-i nol i np> hyHr-orhl ott 
(17-1) Hnmnphr hal im-i 




o 



Homophthalic anhydride (20 g) and urea (60 g) were reacted 
at 170^^0 for 1 hr . The reaction mixture was cooled, water (500 
ml) was added thereto, and then the resulting precipitates were 
collected by filtration. The precipitate were washed with 
water and dried in hot air, to give 10.5 g of homophthal imide 
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as a white powder. 



(17-2) 1 . 3 - Pj nhl orn-i goqiH nnl n ng> 




CI 



CI 



A mixture solution of homophthalimide (10.5 g) and 
phenylphosphonate dichloride (30 ml) was heated at llO^^C for 
2 hr. After the reaction mixture was cooled, water was added 
thereto, and then the resulting mixture was neutralized with 
sodium carbonate. The resulting mixture was extracted with 
ethyl acetate, washed with brine, dried, and then the solvent 
was evaporated- The resulting residue was purified by silica 
gel column chromatography (methylene chloride), to give 9.30 
g of the title compound as white crystals. 
(17-'^) 3>rh1oro-1 - (4-ethv1nir)era7-in-1 -y1 ) iRogninni in^ 



1 , 3 -Dichloroisoquinoline (9.30 g) , N- ethylpiperazine 
(5.90 g) and potassium carbonate (10.0 g) were reacted in 
dimethylf ormamide (70 ml) at 70°C for 5 hr. The reaction 
solution was evaporated and partitioned between ethyl acetate 
and water. The resulting organic phase was washed with water, 
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dried and evaporated. The resulting residue was purified by 
silica gel column chromatography (methylene chloride/methanol 
system) , to give 12.80 g of the title compound as a pale brown 
oil. 

n7-4) 1- f (1 ■ 3 -010X01 an -2 -vl )nhpnv1 1 -1 . M > ^Mnyi p-i p^r-^ ^ -i n ■ i . 




0 

J 

3 - Chloro- 1 - (4 - ethylpiperazin- 1 -yl ) isoquinoline (3.5 g) 
and 4- (1,3, 2 - dioxaborynan - 2 -yl ) -1- (1,3 -dioxolan-2- 
yDbenzene (5.0 g) were reacted in dimethyl formamide (50 ml), 
in the presence of cesium carbonate (7.3 g) and 
tetrakistriphenylphosphinepalladium (0.3 g) at 80^C in a 
nitrogen stream for 12 hr . The reaction solution was evaporated, 
and then partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give 4.66 g of the title compound as a pale yellow oil. 

(17 -')) 1 - f4-F.1-hy1pTpf>T- a:^-in-1 -yl ^ (A- 
f ormv1 phpnyl ) i sngn -j nn1 i nf> 
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3- [ (1, 3-Dioxolan-2-yl)phenyl] -1- (4 -ethylpiperazin- 1 - 
yl) isoquinoline (4.50 g) was dissolved in methanol (50 ml), a 
IN hydrochloric acid {50 ml) was added thereto, and then the 
mixture was reacted at 50°C for 1 hr. The reaction solution 
was evaporated, basif ied with sodium carbonate, and extracted 
with ethyl acetate . The resulting organic layer was washed with 
water and brine in this order, dried and concentrated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
3.62 g of the title compound as a pale yellow oil. 
(1 7 -fi) 1 - M-Kfhylp-ip^'r;^9:-in-1 > y1 1 - (A- 
hyH-rnyymP*Miy1 php>n y1 ) i snqn i nnl -i n f> hyrSror-hl n-ri 




OH 
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Sodium tetrahydroboride (0.20 g) was added to a solution 
of 1- (4-ethylpiperazin-l-yl) -3- (4 - f ormylphenyl) isoquinoline 
(0.35g) in methanol (20 ml) at O^^C. The reaction solution was 
stirred for 30 min and then concentrated. Water was added to 
the resulting residue, and then extracted with methylene 
chloride. The resulting product was dried and concentrated. 
The resulting residue was purified by NH-silica gel column 
chromatography (ethyl acetate) , to give the free compound of 
the title compound as a pale yellow oil. The free form was 
converted into a hydrochloride in a conventional manner, to give 
0.21 g of the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 145-147t: 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1.33 ( t , J = 7 . 2Hz , 3H) , 3 .17- 

3.27 (m,2H) , 3.29-3.41 (m, 2H) , 3 . 50 - 3 . 66 (m, 4H) , 

3 . 99 (d, J=9 . 2Hz, 2H) , 4 . 57 (s, 2H) , 7 .45 (d, J=8 . OHz, 2H) , 7 . 57 - 

7.63{m,lH), 7.71-7.77 (m, IH) , 7 . 99 (d, J=8 . OHz , IH) , 8.08(s,lH), 

8. 12 (d, J=8. OHz, IH) , 8 . 17 (d, J=8 . OHz, 2H) , 11 . 18 (m, IH) . 

MS (FAB) m/z 348 (M+H)*. 

EXflmplf* 18 Synthesis of ^ - f P. - ( : > -hyr^r-oyyu^thoyy) ph^ny 1 ] > 1 - ( il - 

ethyl pi pp-ra7:in-1 -y1 ) -i fingninnl -ing^ hyr^-rrtohl n-r i ri^ 
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• 2HC1 

k 

In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo - 2 - ( 2 -benzyloxyethoxy) benzene 
(886 mg) and 3-bromo-l- ( 4 - e thylpiperaz in - 1 - yl ) isoquinoline 
(904 mg) . Methanol (30 ml) and a palladium/carbon catalyst (200 
mg) were added to the oil, which was then reacted in hydrogen 
atmosphere overnight at room temperature. Thereafter, the 
reaction solution was filtered through Celite and evaporated. 
The resulting residue was basif ied with a IN aqueous solution 
of sodium hydroxide, and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography, to give an oil. The oil was converted 
into a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals (733 mg, 
yield; 89%) . 
Hydrochloride : 
m.p. ; 158-160*C 

'H-NMR (4 0 0MHz, DMSO-dJ ; 6 (ppm) 1 . 33 (t, J = 7 . 2Hz , 3H) , 3.18- 
3.2 8 (m, 2H) , 3 . 3 2 - 3 . 4 2 (m , 2H ) , 3 . 55 - 3 . 6 3 (m , 4H) , 3.79- 
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3 . 82 (m, 2H) , 4 . 00 (d, J-14 . OHz, 2H) , 4 . 14 - 4 . 16 (m, 2H) , 
7.11(t, J«=8.4H2,1H) , 7.18 (d, J= 8.4Hz, IH) , 
7.39 (dt, J=8 .4, 1 . 6H2, IH) , 7 . 64 (t, J=8 . GHz, IH) , 

7 . 78 (t, J=8 . OHz , IH) , 7 . 95 (d, J=8 . OHz, IH) , 8 . 05 (d, J=8 . 4H2, IH) , 
8 . 15 (d, J«8 . OHz, IH) , 8 . 29 (s, IH) . 
MS (FAB) m/z 378(M+H)\ 
Free compound: 

^H-NMR (4 0 0MHz, CDCI3) ; 6 (ppm) 1 . 16 ( t, J=7 . 2Hz , 3H) , 
2 . 54 (q, J=7 . 2Hz, 2H) , 2.74 (br, 4H) , 3 . 53 (br, 4H) , 

3 . 92 (d, J=4 .4Hz, 2H) , 4.21 (d, J-4 . 4Hz, 2H) , 7 . 03 (d, J=8 . OHz, IH) , 
7.11 (dt, J = 8 .0,1. 2Hz , IH) , 7 . 33 (dt , J= 8 . 0 , 1 . 6H2, IH) , 
7.48 (ddd, J=8 .4, 8 . 0, 1 . 2Hz, IH) , 7.59 (ddd, J=8 .4,8.0,1. 2Hz, IH) , 
7 .75 (d, J=8 . OHz, IH) , 7.81(s,lH) , 7 . 9 1 (dd , J= 8 . 0 , 1 . 6Hz , IH) , 
8 . 10 (d, J=8 .4Hz, IH) . 

Rvampl ^ 1 Q .qynMiP^si r of 1 - f 4 > p> f-hyl p i pp>T-a 7: -i n - 1 - y 1 ) . - [4 > f 1 - 

Tiydroxypropyl ) phenyl 1 i soqui nnl i ne bydrochi ori dp 



To a solution of 1 - ( 4 - ethylpiperazin - 1 - yl ) - 3 - (4 - 
f ormylphenyl) isoquinoline (1.20 g) obtained in Example 17-5 in 
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tetrahydrof uran (60 ml) was added 3M ethylmagnesium 
bromide/diethyl ether solution (2.0 ml) at 0 °C, and the mixture 
was stirred for 2 hr. To the resulting reaction solution were 
added a 2N aqueous solution of hydrochloric acid (20 ml) and 
ethyl acetate. The resulting aqueous layer was basified with 
a 2N aqueous solution of sodium hydroxide, and extracted with 
ethyl acetate. The resulting organic layer was washed with 
water and brine, dried and concentrated. The resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 1.03 g of the free compound 
of the title compound. 0.50 g of the resulting free compound 
was converted into a hydrochloride in a conventional manner, 
to give 0.48 g of the title compound as a yellow powder. 
Hydrochloride : 
m.p. ; 143-144*^0 

^H-NMR (4 00MHz, DMSO-dg) ; 5 (ppm) 0.86 (t, J = 7 . 2Hz, 3H) , 

1 .34 (t, J = 7 .2Hz, 3H) , 1.6 6(m,2H) , 3.18-3.28 (m,2H), 3.29- 

3 . 41 (m, 2H) , 3 . 49-3 . 66 (m, 4H) , 3 . 95-4 . 04 (m, 2H) , 

4 . 52 (t, J=6 .4Hz, IH) , 7.44 (d, J=8 .4Hz, 2H) , 7 . 58-7 . 64 (m, IH) , 

7.71-7.77 (m,lH), 7.98(d,J=8. OHz, IH) , 8 . 07 (s, IH) , 

8.11(d, J=8.4Hz, IH) , 8 . 15 (d, J=8 .4Hz, 2H) , 11.23 (m,lH) . 

MS (FAB) m/z 376 (M+H)*. 

Kxampl .qynf hf^cii s of 1 - (4 - efhyl pi ppraz i n - 1 - y1 ) - ^ - f 4 - ( 3 - 

hydrnyyprnpyl ) phf^nyl ] t gogn i nol in^a hyf^mrhl n-r i dp 
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OH 



[4- (2 -Ethoxycarbonylethyl) phenyl] tributyls tannum 
(2.998 g) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 - yl ) isoquinoline 
(1.292 g) were reacted in the presence of 

tetrakistriphenylphosphine (0.185 g) in xylene (20 ml) in 
nitrogen atmosphere for 2 hr . After cooling, the reaction 
solution was filtered. The resulting filtrate was extracted 
with a 5N aqueous solution of hydrochloric acid. The resulting 
aqueous layer was basified with a 5N sodium hydroxide and 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, dried and concentrated. The 
resulting 1- (4 -ethylpiperazin- 1 -yl) -3- [4- (2- 
ethoxycarbonylethyl) phenyl] isoquinoline was dissolved in 
tetrahydrof uran (20 ml) , and then added dropwise into a 
suspension of lithium aluminium hydride (0.106 g) . The 
reaction solution was stirred at room temperature for 3 hr. 
After cooling, water and an aqueous solution of sodium hydroxide 
and water were added thereto in this order, and the resulting 
mixture was stirred at room temperature for 1 hr . The resulting 
precipitates were filtered off, and the residue washed with 
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ethyl acetate. The filtrate was concentrated, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0.527 g of 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxypropyl ) phenyl] isoquinoline as a pale yellow oil. 
Free compound: 

'h-NMR (4 00MH2, CDCI3) ; 6 (ppm) 1 . 18 { t , J= 7 . 2Hz , 3H) , 1 .91- 
1.98 (m,2H) , 2 . 56 (q, J = 7 . 2Hz, 2H) , 2 . 76 - 2 . 79 (m/6H) , 3.5 9(br- 
t,4H), 3.71(t, J=6.4Hz,2H) , 7 . 3 1 (d , J= 8 . OHz , 2H) , 7 . 45 (br - t , IH) , 
7.58 (br- t, IH) , 7 . 67 (s, IH) , 7 . 78 (d, J=8 . OHz, IH) , 
8 . 07 (d, J=7 . 6Hz, IH) , 8.10 (d, J=8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a a conventional manner, to give the title 
compound as a yellow powder. 
Hydrochloride : 
m.p.; 116-119''c 

'H-NMR (4 00MHz, DMSO-dJ ; 5 (ppm) 1 . 33 ( t, J = 7 . 2Hz, 3H) , 1.73- 
1 . 80 (m, 2H) , 2.68 (t, J = 7 . 8Hz , 2H) , 3 . 2 0 - 3 . 27 (m, 2H) , 3.31- 
3.39(m,2H), 3 . 4 5 ( t , J= 6 . 6Hz , 2H) , 3 , 5 2 (br - t , 2H ) , 3 . 62 (br- d, 2H) , 
4.00 (br-d, 2H) , 7 . 34 (d, J=8 . OHz, 2H) , 7.60 (br- t, IH) , 7 . 74 (br- 
t, IH) , 7 . 98 (d, J=8 . OHz, IH), 8.05(s,lH), 8.11 (d, J=8 .4Hz, 2H) , 
10 . 95 (br-s, IH) . 
MS(FAB) m/z 376(M+H)\ 

Ryampl p 21 flyn thf^g ic; nf l-M-Pfhylpi pe^rR7.i n>1-y1)-'^-[4-(1- 
hydrnyyhiityl ) php*ny1 ] i finqii i nnl -i tip oval 
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(4 -Butyrylphenyl) tributylstannum (1.566 g) and 3- 
bromo-l- (4 - ethylpiperaz in - 1 -yl ) isoquinoline (0.985 g) was 
reacted in the presence of tetrakis triphenylphosphine (0.138 
g) in xylene (20 ml) in nitrogen atmosphere for 2 hr . After 
cooling, the reaction solution was filtered- The resulting 
filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with 5N sodium hydroxide , and then extracted with ethyl acetate . 
The resulting organic layer was washed with water and brine, 
dried and concentrated. The resulting 1 - ( 4 - e thylpiperazin - 
1 - yl ) - 3 - (4 -butyrylphenyl ) isoquinoline (0.177 g) was dissolved 
in methanol, and then excess amount of sodium borohydride in 
was added thereto little by little. After the completion of 
the reaction was confirmed, the solvent was evaporated. To the 
resulting residue was added water, and then extracted with ethyl 
acetate. The resulting product was washed with brine, dried 
over magnesium sulfate, and then the solvent was evaporated. 
The resulting residue was purified by silica gel column 
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chromatography (methylene chloride/me thanol system) , to give 
0.150 g of the title compound as a pale yellow oil. 
Free compound: 

'h-NMR(4 00MH2, CDCI3) ; 6 (ppm) 0 . 9 5 ( t , J = 7 . 2Hz , 3H) , 
1.18(t, J=7.2Hz,3H) , 1.31-1 . 62 (m, 2H) , 1 . 69 - 1 . 89 (m, 2H) , 
2 . 57 (q, J=7 . 2Hz, 2H) , 2.77 (br-s, 4H) , 3.60 (br-s, 4H) , 
4 . 76 (t, J=6 . 8H2, IH) , 7 . 44 -7 . 48 (m, 3H) , 7 . 59 (br- t, IH) , 
7.70{s,lH) , 7.8 0(d, J=7.6Hz,lH) , 8 . 0 8 ( d , J= 8 . OHz , IH) , 
8.17 (d, J=8.4Hz, 2H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give the title compound as a white 
powder . 
Oxalate : 

m.p.; 198. 5-199. 5°C 

'H-NMR(400MHz,DMSO-ds) ; '5 (ppm) 0 . 89 ( t , J = 7 . 2Hz . 3H) . 
1.26(t, J = 7.2Hz,3H) , 1 . 22 - 1 . 42 (m, 2H) , 1 . 53 - 1 . 69 (m, 2H) , 
3 . 12 (br-q. 2H) , 3 . 36 (br - s . 4H) , 3 . 67 (br- s , 4H) , 
4 . 59 (t, J=6 . 4Hz. IH) . 7 . 44 (d, J=8 . 4Hz , 2H) , 7 . 60 (br- t . IH) . 
7 .73 (br- t, IH) , 7 . 98 (d, J=7 . 6Hz, IH) , 8.05(s,lH), 8.10- 
8 . 15 (m. 3H) . 

MS (FAB) m/z 390(M+H)\ 

Examplp ? . ? . Svnf.hft.sis nf 1 - U - p 1-by1 pi pPT-a ?: -i n - 1 -y1 ) - ^ - f /l - . 



125 



98046PCT 




OH 



[4 - (3 -Oxobutyl) phenyl] tributyls tannum (2 .457 g) and 
3-broino-l- (4-ethylpiperazin-l-yl) isoquinoline (1.405 g) were 
reacted in the presence of tetrakis triphenylphosphine (0.217 
g) in xylene (20 ml) in nitrogen atmosphere for 2 hr. After 
cooling, the reaction solution was filtered. The resulting 
filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with 5N sodium hydroxide, and extracted with ethyl acetate . The 
resulting organic layer was washed with water and brine, dried 
and concentrated. The resulting 1 - ( 4 - e thylpiperazin - 1 -yl ) - 
3- [4 - (3 -ethoxycarbonylpropyDphenyl] isoquinoline was 
dissolved in methanol, which was then treated with excessive 
sodium borohydride. The reaction solution was concentrated, 
extracted with ethyl acetate, washed with water and brine, dried 
and then the solvent was removed. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0 . 346 g of the title compound 
as a pale yellow oil. 
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Free compound: 

^H-NMR {4 00MHz, CDCI3) ; 6 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

1.25 (d, J= 6.4Hz, 3H) , 1 . 7 9 - 1 . 85 (m, 2H) , 2 . 56 (q, J = 7 , 2Hz , 2H) , 

2 .70-2 . 86 (m, 6H) , 3 . 59 (br - t , 4H) , 3 . 87 ( tq, J= 6 . 4H2 , IH) , 

7 .31 (d, J=8 . OHz, 2H) , 7 . 4 5 (br - 1 , IH) , 7 . 58 (br - t , IH) , 7 . 67 (s, IH) , 

7.78 (J=8 . OHz, IH) , 8 . 06 - 8 . 11 (m, 3H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give the oxalate of the title compound 
as a white powder. 
Oxalate : 
m.p.; 193-194°C 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 10 (d, J=6 . OHz, 3H) , 
1.26 (t, J=7 . 2Hz, 3H) , 1 . 6 2 - 1 . 6 9 (m , 2H ) , 2 . 60-2 . 77 (m, 2H) , 
3 . 11 (br-q, 2H) , 3 . 3 5 (br - s , 4H) , 3 . 5 8 - 3 . 6 6 (m , 5H) , 
7.33 (d, J=8 .4H2, 2H) , 7 . 5 9 (br - t , IH) , 7 . 7 3 (br - t , IH) , 
7.97 (d,J= 8.0Hz, IH) , 8.03(s,lH) , 8 . 1 0 ( d , J= 8 . 4Hz , 2H) . 
MS(FAB) m/z 390(M+H)\ 

Ryampl f:> flynthps i r of - r4 - M - hyd T-Qxybii ty 1 ) phenyl 1 - 1 - (4 - 

P*^>^y^ p-i lif^TPt^.i n - 1 - y1 M fioq iTi nolinfa hyrj-rnrhloTTd^ 




OH 
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In the same manner as in Example 20, an oil was obtained 
from 1 -bromo-4 - (4 -acetoxybutyl) benzene (1.57 g) and 3- 
bromo- 1 - (4 - ethylpiperazin- 1 -yl ) isoquinoline (1.0 g) . 
Methanol (15 ml) and a IN aqueous solution of sodium hydroxide 
(4 ml) were added thereto, and the mixture was refluxed for 3 
hr . The reaction solution was partitioned between ethyl 
acetate and water, and the resulting organic layer was washed 
with water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography to give an oil. 
The oil was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals (656 mg, yield; 66%). 
Hydrochloride : 
m.p. ; 140-144°C 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 33 ( t, J = 7 . 2Hz , 3H) , 1.45- 
1.49(m,2H), 1 . 63 - 1 . 70 (m, 2H) , 2.51(br,2H), 2 . 6 5 ( t , J = 7 . 2Hz , 2H) , 
3.18-3.28(m,2H), 3.30-3.38(m,2H), 3.54(t,J=13.2Hz,2H), 
3. 62 (d, J=10 .8Hz,2H) , 3 . 9 8 (d, J= 12 . 4Hz , 2H) , 7 . 3 3 (d , J= 8 . 4Hz , 2H) , 
7 . 59 (t, J=8 . OHz, IH) , 7 , 74 ( t, J=8 . OHz , IH) , 7 . 98 (d, J=8 . OHz, IH) , 
8.05(s,lH), 8.11{d,J-8.4Hz,2H), 8.12{d,J=8. OHz, IH) . 
MS (FAB) m/z 390(M+H)\ 
Free compound: 

^H-NMR (4 0 0MH2 , CDCI3) ; (5 (ppm) 1.18(t,J-7.2Hz,3H), 1.61- 
1.77 (m,4H), 2.56 ( q , J=7 . 2Hz , 2H ) , 2 . 7 1 ( t , J=7 , 2Hz , 2H ) , 
2.7 6.(br,4H) , 3.59(br,4H) , 3 . 6 8 ( t , J= 6 . 4 Hz , 2H) , 
7.28(d,J=8.4Hz,2H), 7.45(dt,J=8.0,1.2Hz,lH), 
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7.58 (dt, J=8. 0, 1 .2Hz, IH) , 7 . 67 (s, IH) , 7 .78 (d, J=8 . OHz, IH) , 
8.07 (d,J= 8.0Hz, IH) , 8.09 (d, J=8.4Hz, 2H) . 

Fvamplf* gynl-hf>gifi of 1 - f 4 ■ M . ■ d i hyd roxypropy 1 ) nhen v1 1 - 

1 - ( A ■ p>^hy^ pi p #a-ra n - 1 - y1 ) i gnqn i nnl i nP hydTorhl nri dp 



In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo-4 - (1 , 3 - 

isopropylidenepropyl) benzene (2.21 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin- 1 -yl ) isoquinoline (700 mg) . Tetrahydrof uran 
(15 ml) and IN hydrochloric acid (2 ml) were added thereto, and 
the resulting mixture was reacted at room temperature for 3 hr . 
The reaction solution was basif ied with a IN aqueous solution 
of sodium hydroxide and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography, to give an oil. It was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals (387 mg, 
yield; 44%) . 



OH 




OH 
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Hydrochloride : 
m.p.; 145-147''c 

^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1,33 ( t , J=7 . 2Hz , 3H) , 1.70- 
1 . 84 (m, 2H) , 3 . 18-3 . 26 (m, 2H) , 3 . 32 - 3 . 39 (m, 2H) , 3 . 45 - 
3 . 58 (m, 4H) , 3 . 62 (d, J-6 . BHz, 2H) , 4 . 00 (d, J=13 . 2Hz, 2H) , 4.72- 
4 .75 (m, IH) , 7 . 46 (d, J=8 . 4Hz, 2H) , 7 . 6 1 { dt , J= 8 . 0 , 1 . 2Hz, IH) , 
7 . 74 (dt, J=8 . 0, 1 . 2Hz, IH) , 7 . 99 (d, J=8 . OHz, IH) , 8 . 07 (s, IH) , 
8.12 (d,J'= 8.0Hz, IH) , 8.15 (d, J-8.4Hz, 2H) . 
MS (FAB) m/z 392 (M+H) \ 
Free compound: 

^H-NMR (40 0MHz, DMSO-dg) ; d (ppm) 1 . 07 (t, J = 7 . 2Hz, 3H) , 1.70- 

1 . 90 (m, 2H) , 2 .45 (q, J = 7 .2Hz, 2H) , 2 . 67 (br, 4H) , 3 . 35 - 3 . 60 (m, 2H) , 

3 . 44 (br, 4H) , 4.61 (t, J = 4 . 8Hz , IH) , 4 . 73-4 .75 (m, IH) , 

5 . 20 (d, J = 4 . 8Hz , IH) , 7 . 44 (d, J=8 . 4Hz , 2H) , 7 . 55 ( t, J=8 . OHz, IH) , 

7 . 69 (t, J-8 . OHz, IH) , 7 . 93 (d, J=8 . OHz, IH) , 7 . 95 (s, IH) , 

8 . 05 (d, J=8 . OHz, IH) , 8.14 (d, J=8 .4Hz, 2H) . 

F.ypiTnpi fa :?s c;ynMnp>fi-i R of 3 - [4 - (1 ,1-di hydroxy - 3 - 

TTiPthyl hn tyl ) phf^nyl ] -1 - M-Pjt-hylpi p^TR zin-l >y1 ) i Roqii i nnl i n p 
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In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo-4 - (1 , 3 - isopropylidene- 3 - 
methyl -butyl) benzene (1.87 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (413 mg) . Tetrahydrof uran 
(10 ml) and a IN aqueous solution of hydrochloric acid (0.5 ml) 
were added thereto, and the mixture was reacted at room 
temperature for 3 hr. The reaction solution was basified with 
a IN aqueous solution of sodium hydroxide and extracted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography, to give an oil. 
The oil was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals (289 mg, yield; 69%) . 
Hydrochloride : 
m.p.; 190-192°C 

'H-NMR(400MHz, DMSO-dg) ; 6 (ppm) 1.19(s,3H), 1.26(s,3H), 

1 . 33 (t, J=7 . 2Hz ,3H), 3.22-3.26(m,2H), 3.37(br,2H), 

3 . 50 (t, J=13 . 6Hz, 2H), 3.63(d,J = 7. 2Hz , 2H) , 4 . 00 (d, J=12 , 8Hz, 2H) , 

4 . 59 (br, 2H) , 4 . 94 (d, J=7 . 2Hz, IH) , 7 . 47 (d, J=8 . OHz, 2H) , 

7 . 60 (t, J=8 . OHz, IH) , 7 .74 ( t, J=8 . OHz , IH) , 7 . 90 (d, J=8 . OHz, IH) , 

8 . 07 - 8 . 16 (m, 4H) . 

MS(FAB) m/z 420(M+H)\ 

Free compound: 

'H-NMR (4 00MHz , DMSO-dJ ; 6 (ppm) 1.08(t,J = 7.2Hz,3H), 1.19{s,3H), 
1.26(s,3H), 1 . 65-1 . 80 (m, 2H) , 2 . 6 5 (q , J=7 . 2Hz , 2H) , 2.67(br,4H), 
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3.44(br,4H) , 4.74(s,lH) , 4 . 91 - 4 . 93 (m, IH) , 5 . 41 (d, J = 3 . 2Hz , IH) , 
7.44 (d, J=8.4Hz,2H) , 7 . 55 (d, J=8 . OHz , IH) , 7 . 69 (dt , J=8 . OHz , IH) , 
7 .93 (d, J^B.OHz, IH) , 7.9 5 (s, IH) , 8 . 05 (d , J=8 . OHz , IH) , 
8 . 13 (d, J=8 . 4Hz, 2H) . 

TCvampI ^ 7.fi fiyn rbP>R-i a nf 3 - f 4 - f - hyd rnxy - 1 - 

mf^Mnnxyhntyl ^ phenyl 1 - 1 - (4 ■ fifhyl p i pp>ra 7: in - 1 -y1 M soqii-j nr>1 t 

OMe OH 




In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo-4 - (3 -hydroxy- 1- 
methoxybutyl) benzene (1.59 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (957 mg) . Methanol (10 ml) 
and a IN aqueous solution of sodium hydroxide (1 ml) were added 
thereto, and then the resulting mixture was refluxed for 3 hr . 
The reaction solution was partitioned between ethyl acetate and 
water, and the resulting organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography, to give an oil. The oil was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals (196 
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mg, yield; 20%) . 
Hydrochloride : 
m.p. ; 171- 

'H-NMR(400MHz, DMSO-dg) ; 6 (ppm) 1 . 06 ( t , J = 6 . 4Hz , 3H) , 

1.33 (t, J-7 .2Hz, 3H) , 1 . 52 - 1 . 60 (m, IH) , 1 . 91 - 1 . 98 (m, IH) , 

3.12(s.3H). 3.21-3.26{ni,2H) , 3 . 34 - 3 . 39 (m, 2H) , 3.39- 

3.51(m.4H). 3.63 (d, J=12.0Hz,2H) , 4 . 01 (d, J=13 . 6Hz . 2H) , 

4 .35 (t, J=6 .4Hz, 2H) , 7 . 43 (d, J=8 . OHz , 2H) , 7 . 62 ( t , J=8 . OHz , IH) , 

7 .75 (t, J=8.0Hz, IH) , 7 . 99 (d, J=8 . OHz , IH) , 8.09(s,lH), 

8 . 12 (d. J=8 . OHz, IH) . 8 . 18 (d, J=8 . OHz , 2H) . 

MS (FAB) m/z 420 (M+H)*. 

Free compound : 

'H-NMR (400MHz, CDCI3) ; (5 (ppm) 1 . 1 8 ( t . J = 7 . 2Hz , 3H) , 1.71- 
1.76(m,lH), 1.92-2.00 (m,lH) ,.2.56(q, J = 7.2Hz,2H) , 2.76(br,4H), 
3.27(s,3H), 3.60{br.4H), 3.74(br.lH). 4 . 06 - 4 . 10 (m, 2H) . 
4 .45 (dd, J=10 . 0, 3 . 2Hz. IH) , 7 . 40 (d, J=8 . 4Hz, 2H) . 

7 . 47 (ddd, J=8 .4 , 8.0,1. 2Hz. IH) , 7.59 (ddd, J=8 .4, 8 . 0, 1 . 2Hz. IH) , 
7.70(s.lH), 7 . 80 (d. J=8 . OHz, IH) . 8 . 08 (d, J=8 . 4Hz , IH) , 
8 . 17 (dd, J=8 .4Hz, 2H) . 

Kyamplp Rynt-hps is nf 1 n - t hy 1 p i pfi ra z i n - 4 - yl) - 3 - f 4 - f 1 - 

byrl-rriyy- 1 - f 1 no-rnp-rr>py1 ) p henyl 1 i snqii i nnl i np> 
(y.l - ^ ) F.Miyl 1- ( A - Rr-omnpViP»ny1 ^ - T - hydi-ox ypi-np H nna t g» 



Ethyl acetate (5.8 ml) was dissolved in tetrahydrof uran 
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(80 ml), to which was then added 1 . 5M lithium 
diisoprypylamide/cyclohexane solution (43 ml) in nitrogen 
atmosphere at -70 **C, and then the mixture was stirred for 15 
min. 4 -Bromobenzaldehyde (10.151 g) /tetrahydrofuran (10 ml) 
solution was added to the reaction mixture, which was then 
stirred for 30 min. A saturated aqueous solution of ammonium 
chloride was added thereto, and then it was extracted with in 
ethyl acetate. The resulting organic layer was washed with 
water, dried (over MgS04) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) , to give the title compound as 
a yellow oil (11.906 g, yield; 80%). 

'H-NMR (40 0MH2, CDCI3) ; 6 (ppm) 1 . 27 (3H, t, J = 7 . 2H2) , 2.68- 
2.71(2H,m) , 3.38 (lH,d,J= 3.6Hz) , 4 . 19 (2H, q, J=7 . 2Hz) , 5.07- 
5.12(lH,m) , 7.2 6 (2H,d,J= 8.8Hz) , 7 . 4 8 ( 2H , d , J= 8 . 8Hz ) . 

{y.l -2) - (4 -R-rnmnphp>ny1 ) - - f 1 n OT-op-ropy 1 a r a t. F> 



A product obtained from ethyl 3 - ( 4 -bromophenyl ) - 3 - 
hydroxypropionate (7.433 g) and die thylaminosul f ur 
trifluoride (237 ml) in the same treatment as in Example 132 
was dissolved in tetrahydrofuran (60 ml) . Lithium aluminium 
hydride (1.005 g) was added thereto under ice-cooling, and then 
the mixture was stirred for 20 min. To the reaction mixture 
were sequentially added water (1 ml) , 5N sodium hydroxide (1 
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ml) and water (3 ml) , the resulting insoluble matters were 
filtered off through Celite, and the resulting filtrate was 
evaporated. The resulting residue was dissolved in pyridine 
(30 ml), acetic anhydride (3.5 ml) and dime thylaminopyridine 
(182 mg) were added thereto, and then the mixture was stirred 
at room temperature for 30 min . The reaction solution was 
evaporated, and the resulting residue was partitioned between 
ethyl acetate and water. The resulting organic layer was washed 
with water, dried (over MgS04) and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give 4.542 g of the title compound 
as a pale yellow oil (yield; 61%) . 

'h-NMR (4 00MHz, CDCI3) ; 6 (ppm) 2.06(3H,s), 2.06-2.31(2H,m), 

4.11-4.29(2H,m), 5.54 (IH, ddd, J=47 . 6Hz , 8 . 8Hz , 4Hz) , 

7 . 22 (2H, d, J=8 . 8Hz) , 7.52(2H,d,J=8. 8Hz) . 

(27-3) 1 - (1 -Ethy1pipfirazin-4-y1 ) -3- [4- (3 -hydroxy- 1 - 

f 1 iinrnp-ropyl ) phf^nyl ] i soquinol i nf> 



Acetate 3- (4 -bromophenyl) - 3 - f luoropropane ester (833 mg) 



F 




OH 
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and bis ( tributyl tin) (2 ml) were treated in the same manner as 
in Example 161-2, and then treated with 1- (1- 

ethylpiperazin-4-yl) - 3 -bromoisoquinoline (321 mg) in the same 
manner as in Example 300, to give the hydrochloride of the title 
compound as hygroscopic yellow crystals (187 mg, yield; 40%) . 
Hydrochloride : 
m.p.; 141-146°C 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1.31(3H, t, J = 7.2Hz) , 1.70- 

2.2 0(2H,m) , 3 . 21 (IH, q, J=7 . 2Hz) , 3 . 22 ( IH , q , J=7 . 2Hz ) , 

3.32 (IH, t, J-10 . 4Hz) , 3 . 35 (IH, t, J = 10 .4Hz) , 3 . 4 3 - 3 . 5 3 ( 4H , m) , 

3.61{2H,d, J=10.4Hz) , 4 . 08 ( 2H , d , J=13 . 2Hz ) , 

5.70 (IH, ddd, J = 4 8Hz, 9.2Hz,4Hz), 7.39-7.76(4H,m), 7.95- 

8.24 (5H,m) , 1 0 . 7 5 - 1 0 . 85 ( IH , br - s ) . 

ESI-Mass ; 394 (MH*) . 

Ryampi fa :^ fl .qynl-hpfi-i s of 1 - f 4 - p thy 1 pi ppra z 1 n - 1 - y 1 ) > 3 - f 4 - ( 4 - 
hyd-rnyymfaf hyl - 3 - f 1 iiot-q) phenyl ] i soquinol ine hyd-rorhl nri dp 
1 , '^-nihromois;oqiHno1 ine 



1,4-Dioxane (84 ml) was added to phosphorus oxybromide 
(23.5 g) , and dissolved at room temperature. To the mixture 
was added homophthal imide (6.0 g) little by little, and then 
heated under reflux for 35 min. The reaction solution was 
cooled, dissolved in chloroform (300 ml) and methanol (50 ml) , 
and evaporated. The resulting crystals were collected by 
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o 



filtration, washed with 2-propanol, dried at 50 C for 1 hr, to 
give the title compound as pale brown crystals (6.1 g, yield; 
57%) . 



1 , 3 -Dibromoisoquinoline (2.70 g) , N- ethylpiperazine 
(1.16 g) and potassium carbonate (3.50 g) were reacted in DMF 
(30 ml) at 80 for 5 hr . The reaction solution was evaporated, 
and then partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by NH silica 
gel column chromatography (ethyl ace ta te/n - hexane system), to 
give the title compound (2.21 g) as a pale yellow oil. 
^H-NMR(400MHz, CDCI3) ; 6 (ppm) 1.17 (t, J=7 .2Hz, 3H) , 
2.54(q,J=7.2Hz,2H), 2.66-2.73 (m,4H), 3.52-3.58(m,4H), 
7.40(s,lH), 7 .45 (dt, J=8 . 0, 2 . OH2, IH) , 7 . 5 8 ( d t , J= 8 . 0 , 2 . OH2 , IH) , 
7 . 62 (dd, J=8 . 0, 2 . OHz, IH) , 7 . 98 (dd, J=8 . 0 , 2 . OH2, IH) . 
(y.n--^) 1 - (4 -FthylpipRT-azin-l - y1 ) - [ 4- M-f 1noro-4- 
f OTTTiyl ) phf^ny 1 ] i snqn 1 nol i 
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2 - Fluoro- 4 - tributylstannylbenzaldehyde (2.20 g) 
produced by heating 4 -bromo - 2 - f luorobenzaldehyde (5.0 g) and 
hexabutyldi tin (14.3 g) in xylene (50 ml) in the presence of 
tetrakis triphenylphosphine (0.38 g) was reacted with 3- 
bromo-1- (4 - ethylpiperaz in - 1 -yl ) isoquinoline (1.20 g) 
obtained in (28-2) in the presence of 

tetrakistriphenylphosphine (0.3 g) in xylene in nitrogen 
atmosphere for 4 hr . After cooling, the reaction solution was 
extracted with a 2N aqueous solution of hydrochloric acid, 
basified with a 5N aqueous solution of sodium hydroxide, and 
then reverse - extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
to give 0.92 g of the title compound. 

(2f\ 'd) 1 - M-Kfhy1pi p<=>'ra7. -in-1 - yl ) - - [4> (4 - hyd -rnvym^ fhy 1 - ^ - 
f1 iio-rn^ phenyl ] i gogiH nnl hydronhl nri cif» 
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Sodium borohydride (0.10 g) was added to a solution of 
1- (4 -ethylpiperazin- 1-yl) -3- [4- (3-fluoro-4- 

o 

formyl) phenyl] isoquinoline (0.25 g) in methanol (20 ml) at DC. 
After stirring the reaction solution for 30 min, it was 
concentrated. To the resulting residue was added water, which 
was then extracted with methylene chloride, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give the free compound of the title compound as a pale yellow 
oil. The oil was converted into a hydrochloride in a 
conventional manner, to give 0.15 g of the title compound as 
a yellow powder. 
Hydrochloride : 
m.p.; 2 2 8**C (decomp.) 

'H-NMR (4 0 0MHz, DMSO-dJ ; d (ppm) 1.34(t,J = 7.2Hz,3H), 3.19- 
3 . 28 (m, 2H) , 3.35 (br-q, 2H), 3.49-3.67(m,4H), 4.01 (br-d, 2H) , 
4.62(s,2H), 7.57-7.67 (m,lH) , 7 . 7 6 (br - t , IH ) , 7 . 94 - 8 . 01 (m, 2H ) , 
8.05(dd,J=8.0,1.6Hz,lH), 8.13(d,J=8.4Hz,lH), 8.16(s, IH) . 
MS (FAB) m/z 366(M+H)\ 
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Ryampl f> 79 .qynthPSiR of 1 > ( 4 - e thvT Di nera z 1 n - 1 - v1 ) - - fl - 



Ethyl 2-f luoro-4 - tributylstannylcinnamate (1.918 g) and 
3-bromo-l- (4-ethylpiperazin-l-yl) isoquinoline (1.090 g) were 
reacted in the presence of tetrakis triphenylphosphine (0.153 
g) in xylene (20 ml) in nitrogen atmosphere for 2 hr. After 
cooling, the reaction solution was filtered. The resulting 
filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with a 5N aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, dried and concentrated. The 
resul ting 1 - (4 - ethyl piper a z in - 1 -yl ) - 3 - [3 - f luoro - 4 - (2 - 
e thoxycarbonylethen - 1 -yl) phenyl] isoquinoline (1.222 g) was 
dissolved in tetrahydrof uran (10 ml) , which was then added 
dropwise into a suspension of lithium aluminium hydride (0.211 
g) . The reaction solution was heated under reflux for 8 hr, 
and then cooled. Then, water, an aqueous solution of sodium 




OH 
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hydroxide and water were added thereto in this order, and then 
stirred at room temperature for 1 hr. The resulting 
precipitates were filtered off, followed by washing with ethyl 
acetate. The filtrate was concentrated, and the resulting 
residue was purified by silica gel column chromatography 
(methylene chloride/me thanol system), to give 0.226 g of l- 
(4 - ethylpiperazin- 1 -yl ) -3- [3-fluoro-4- (1- 

hydroxypropyl) phenyl] isoquinoline as a pale yellow oil. 
Free compound: 

^H-NMR (4 0 0MH2, CDCI3) ; d (ppm) 1.18(t, J=7 .2Hz. 3H) , 1.90- 

1 . 97 (m, 2H) , 2 . 56 (q, J=7 .2Hz, 2H) , 2.76 (br- t, 4H) , 

2.80 (t, J=7 .4Hz, 2H) , 3.59 (br- t, 4H) , 3 . 72 (t, J=7 .4Hz, 2H) , 

7.16-7.19(m,lH), 7.47 (br- 1, IH) , 7.60 (br- 1, IH) , 7 . 66 (s, IH) , 

7 .79 (d, J=8 . 4Hz, IH), 7.85-7.89(m,2H), 8.08(d,J=8. OHz, IH) . 

The free compound was converted into a hydrochloride in 
a conventional manner, to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 126-127°C (decomp.) 

^H-NMR (400MHz, DMSO-dg) ; 6 (ppm) 1.3 2 (t, J = 7 .2Hz,3H) , 1.71- 
1.78(m,2H), 2 .70 (br- t, 2H) , 3 . 2 1 - 3 . 2 8 (m, 2H) , 3 . 3 1 - 3 . 4 0 (m, 2H) , 
3.46 ( t, J=6 .4H2 , 2H) , 3.48 (br- 1, 2H) , 3.64 (br-d, 2H) , 4 . 02 (br- 
d, 2H) , 7 . 42 (dd, J=8 . 2 , 8 . 2Hz , IH) , 7.63 (br - t , IH) , 7 . 7 6 (br - 1 , IH) , 
7 . 93 - 8 . 00 (m, 3H) , 8 . 12 - 8 . 14 (m, 2H) . 
MS{FAB) m/z 394(M+H)\ 

Rxampi P> m fiynl-hfafiiR of - - rhi oro - 4 - f > 
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yiyr^-rriyyp-rnpyl ^ pV>g>ny1 1 . 1 - r d - 1-h yl p i p<=>ra z 1 n - 1 -v1 ) isoauinol ine 




In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo-3 -chloro-4- 
ethylpropioni tebenzene (1.92 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (1 . 3 g) . Under ice -cooling, 
tetrahydrof uran (20 ml) and lithium aluminium hydride (120 mg) 
were added to the oil , which was then reacted at room temperature 
for 1 hr. Thereafter, water (0.1 ml), a 5N aqueous solution 
of sodium hydroxide (0.1 ml) and water (0.3 ml) were added 
sequentially to the resulting reaction mixture, and the mixture 
was stirred at room temperature for 1 hr . The resulting residue 
was filtered, washed with ethyl acetate, and then purified by 
silica gel column chromatography, to give an oil. The oil was 
converted into a hydrochloride in a conventional manner, give 
the hydrochloride of the title compound as yellow crystals (900 
mg, yield; 71%) . 
Hydrochloride : 
m.p.; 123-124'*C 
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'h-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1.3 3 ( t , J-7 . 2Hz , 3H) , 1.72- 
1.82 (m,2H) , 2.79(t, J = 7.6Hz,2H) , 3 . 2 0 - 3 . 2 8 (m, 2H) , 3.32- 
3.4 0(m,2H) , 3 . 48 ( t , J-6 . 4Hz , 4H) , 3 . 65 (d, J=ll - 6Hz , 2H) , 
4 . GO (d, J=13 . 2Hz, 2H) , 7 . 47 { d , J= 8 . OHz , IH) , 7 . 6 3 { t , J= 8 . OHz , IH) , 
7.76(t, J=8.0H2,1H) , 7.99 ( d, J= 8.0Hz, IH) , 

8 . 11 (dd, J=8 . 0 , 1 . 6Hz, IH) , 8 . 13 (d, J=8 . OHz, IH) , 8 . 16 (s, IH) , 
8 . 22 (d, J=l . 6H2, IH) . 
MS (FAB) m/z 410(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; (5 (ppm) 1 . 67 ( t, J=7 . 2Hz, 3H) , 1.90- 

1.97 (m,2H) , 2.55(q, J=7.2Hz,2H) , 2.7 6(br,4H) , 

2 . 88 (t, J=7 . 6Hz, 2H) , 3.58 (br, 4H) , 3.72 ( t , J= 6 . 4Hz , 2H) , 

7 . 32 (d, J=8 . OHz, IH) , 7.47 (t, J=8 .4Hz, IH) , 7.59 (t, J=8 .4H2, IH) , 

7.65(s,lH) , 7 .78{d, J=8.4Hz, IH) , 7 . 9 6 ( dd , J= 8 . 0 , 2 . OHz , IH) , 

8 . 07 (d, J=8 . 4Hz , IH) , 8 . 16 (d, J=2 . OHz , IH) . 

Ry^mpif^ 11 Synt.hesi .s of 1 - ['^ - carhoxami de.-4 - (1 - 

hyd-rnyypT-npyl ) pheny l ] - 1 - ( 4. - P^thyl pi p^ra 7. i n - 1 -y1 ) n soqn-inol inR 



In the same manners as in Examples 161-2 and then 20, an 
yellow oil was obtained from 1 - bromo - 3 - carboxamide - 4 - ( 3 - 
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acetoxypropyl) benzene (1.04 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (409 mg) . Methanol (10 ml) 
and a IN aqueous solution of sodium hydroxide solution (1 ml) 
were added to the oil, which was then reacted at room temperature 
overnight. The reaction solution was partitioned between 
ethyl acetate and water, and the resulting organic layer was 
washed with brine, dried and evaporated. Then, it was 
recrystallized from methanol/diethyl ether, to give the title 
compound as white crystals (125 mg, yield; 30%) . 
Free compound: 
m.p.; 213-218°C (decomp.) 

'H-NMR (4 00MHz, DMSO-dJ ; d (ppm) 1 . 08 (t, J = 7 . 2Hz, 3H) , 

1 . 76 ( tt, J=8 . 0, 7 . 6Hz, 2H) , 2 .45 (q, J=7 .2Hz, 2H) , 2.68 (br, 4H) , 

2 . 80 (t, J = 8 . OHz, 2H) , 3.44 (br,4H) , 3 . 39 -3 .44 (m, 2H) , 

4 . 54 (t, J=5 . 2Hz, IH) , 7 . 37 (d, J=8 . OHz, IH) , 7 . 45 (s, IH) , 

7 . 57 (t, J=8 .4Hz, IH) , 7.70 (t, J=8 .4Hz, IH) , 7 . 90 (s, IH) , 

7 . 94 (d, J=8 .4Hz, IH) , 7.99(s,lH) , 8 . 0 6 ( d , J= 8 . 4Hz , IH ) , 

8.13{s,lH) , 8.14 (dd, J=8.0,2.0Hz,lH) . 

MS (FAB) m/z 419(M + H)\ 

F.vampi P> '^7 g^ynl-hpg-jc; of ^ f - r yano > d - f ^ - 

hyrl-rrtyyp-rnpyl ) php>ny1 l - 1 ■ ( /I ><athy1pT pp*^^ 7. i n - 1 -y1 ) i RoqiH nnl i np 

hydrochl nr i de 
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In the same manners as in Examples 161-2 and then 20, a 
yellow oil was obtained from 5 -bromo- 3 - carboxamide-4 - (3 - 
acetoxypropyl) benzene (1.15 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (442 mg) . THF (5 ml), carbon 
tetrachloride (5 ml) and triphenylphosphine (588 mg) were added 
to the oil, and then it was reacted at 6 0°C f or 4 hr. The reaction 
solution was partitioned between ethyl acetate and water, and 
the resulting product was extracted with 2N hydrochloric acid. 
The resulting aqueous layer was basified with 2N sodium 
hydroxide, and then reverse - extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
evaporated. To the resulting residue were added methanol (10 
ml) and a IN aqueous solution of sodium hydroxide (1 ml) , and 
the mixture was reacted at 50**C for 30 min. The reaction 
solution was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with brine, dried and 
evaporated. Thereafter, it was purified by NH-silica gel 
column chromatography (ethyl ace ta te/hexane system) , to give 
a yellow oil (191 mg, yield; 45%) . The oil was converted into 
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a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as white crystals. 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 35 ( t , J=7 . 2Hz , 3H) , 1.78- 
1.85 (m, 2H) , 2.8 9 (t, J = 8.0Hz, 2H) , 3 . 2 0 - 3 . 2 5 (m, 2H) , 3.33- 
3 .40 (m, 2H) , 3 .49 (t, J=6 . 4Hz , 2H) , 3 . 55-3 . 65 (m, 4H) , 
4.02 (d, J=13.6Hz,2H) , 7 . 6 1 ( d , J= 8 . 4Hz , IH) , 7 . 6 5 ( t , J= 8 . 4Hz , IH) , 
7.78 ( t,J=8. 4Hz, IH) , 7 . 9 9 (d, J=8 . 4Hz , IH) , 8 . 14 (d , J= 8 . 4Hz , IH) , 
8 . 22 (s, IH) , 8 .45 (dd, J=8 .4, 2 . OHz , IH) , 8 . 54 (d, J-2 . OHz , IH) . 
MS(FAB) m/z 401(M+H)\ 
Free compound: 

^H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1.20 (t, J = 7 . 2Hz, 3H) , 1 . 96 - 

2.0 5 (m, 2H) , 2 . 59 (q, J=7 . 2Hz , 2H) , 2.7 9{br,4H) , 

3.01(t, J=7.2Hz,2H) , 3.61(br,4H) , 3 • 7 5 ( t , J= 6 . 4Hz , 2H) , 

7 . 44 (d, J=8 . OHz , IH) , 7,51 (ddd, J=8 .4 , 8.0,1. 2Hz , IH) , 

7 . 62 (ddd, J=8 . 4, 8 . 0, 1 . 2Hz, IH) , 7.68(s,lH), 7 . 8 1 ( d , J= 8 . OHz , IH) , 

8 . 08 (d, J=8 . 4Hz, IH) , 8 . 2 9 (dd , J= 8 . 0 , 1 . 6Hz , IH) , 

8.43 (d, J=l . 6Hz, IH) . 

Rvampl R '^'^ .qyn^hRs •^ r of 1 - M - R t hy 1 p i pR r a z i n-l-vll-^-TA-d- 
hyH-rnyypT-opyl \ - . Tn< a ^>^rlyyph Pny 1 1 1 Rogni nnl i riR hydrochl oride 
( ^ - 1 ) 1 - M > R1-hy1 pTpPT-;:i7;in-1 - y1 ) - - [d - M - ar f^1-r>yypT-opy1 ) - ^ - 

mer.hoxyphenyl ] 1 sogu i nol i ne 
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2- (3 -Acetoxypropyl) - 5 - tributylstannylanisole (0.92 g) 
and 3 -bromo- 1- ( (4 -ethylpiperazin- 1 -yl) isoquinoline (0.37 g) 
were reacted in the presence of tetrakis triphenylphosphine (0.3 
g) in xylene in nitrogen atmosphere for 4 hr. After cooling, 
the reaction solution was filtered and extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , to give 0 . 28 g of the title compound. 

{-^-^.JA 1 - fA-F.Mny1pipf>-ra9^-irt-1 -y 1 ) - f 4- ( ^ - h V(i rOX VT? rnnv1 ) - 3- 
Tnf^1-hnyypV^<=*r^y 1 1 -i Ro q ii T nnl i np> hyrlrorhl or i de 




• 2HC1 




N 



N 




1- (4 -Ethylpiperazin-l-yl) -3- [4- ( 3 - ace toxypropyl ) -3- 
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methoxyphenyl] isoquinoline was dissolved in methanol (10 ml) , 
a 2N aqueous solution of sodium hydroxide (2 ml) was added 
thereto, ahd then the mixture was reacted at 50°C for 2 hr . The 
reaction solution was concentrated and extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system), which was then converted into a 
hydrochloride in a conventional manner to give 0.18 g of the 
title compound as a yellow powder. 
Hydrochloride : 
m.p. ; 123-124*C 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 .32 ( t, J = 7 . 2H2, 3H) , 1.66- 
1.76(m,2H), 2.59-2.68(m,2H) , 3 . 20 - 3 . 29 (m, 2H) , 3 . 36 (br-q, 2H) , 
3.41-3.55(m,4H) , 3 . 6 4 (br - d , 2H) , 3.93 (s, 3H) , 4 . 02 (br- d, 2H) , 
7.26 (d, J=8 .4Hz, IH) , 7 . 6 1 ( br - t , IH ) , 7 . 7 6 (br - t , IH) , 7.70- 
7.7 8 (m,2H) , 7.9 9 (d, J = 8.4Hz, IH) , 8 . 0 9 - 8 . 14 (m, 2H) . 
MS (FAB) m/z 406(M+H)\ 
Free compound: 

'H-NMR(400MHz,CDCl3) ; 6 (ppm) 1 . 17 ( t , J= 7 . 2Hz , 3H) , 1.84- 

1.92(m,2H), 2 . 54 (q, J = 7 . 2Hz , 3H) , 2 . 73 - 2 . 81 (m, 6H) , 3.58(m,4H), 

3.6 3 (t, J = 7 .6Hz, 3H) , 3.96 (s, 3H) , 7 . 2 3 (d , J= 6 . 4Hz , IH ) , 

7 . 45 (t, J=7 . 6Hz, IH) , 7 . 57 (t, J=7 . 6Hz, IH) , 7 . 6 5 (br - d , IH ) , 

7 . 68 (s, IH) , 7 .77-7 . 82 (m, 2H) , 8 . 07 (d, J=8 . OHz, IH) . 

Ky^TTiplfi -^4 .qyn1-hP>c;- i of 3 - f 3 - ( 3 - h vd rox VPT OTDVl ) - 4 - 

mf^thoxyphpnyl 1 -1 - (4 - g>^hy 1 pi p^ra 2 i n - 1 >y1 M Roauinol i riR 
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hyriT-nrrhl ori 




In the same manners as in Examples 161-2, and then 20, 
an oil was obtained from 1 -bromo - 3 - (3 - ace toxypropyl ) - 4 - 
methoxybenzene (2.57 g) and 3 -bromo - 1 - ( 4 - ethylpiperazin - 1 - 
yl) isoquinoline (1.7 g) . Methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (2ml) were added to the resulting 
oil , which was then heated under reflux for 3 hr . After cooling 
the reaction mixture, it was partitioned between ethyl acetate 
and water. The resulting organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography, to give an oil. Then, the 
oil was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals (1.2 g, yield; 74%). 
Hydrochloride : 
m.p.; 157-16Qt: 

'H-NMR (4 00MHz, DMSO- de) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H ) , 1.72- 
1 . 79 (m, 2H) , 2 . 67 (t , J = 7 . 2Hz , 2H) , 3 . 1 8 - 3 . 2 6 (m , 2H ) , 3.32- 
3.3 9(m,2H) , 3 . 47 ( t , J = 6 . 4Hz , 2H) , 3 . 5 3 ( t , J= 12 . 8Hz , 2H) , 
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3.64 {d,J=ll. 2Hz, 2H) , 3.86(s,3H) , 3 . 99 (d, J=13 . 2Hz , 2H) , 

7.0 8{d, J=8.4Hz,lH) , 7 . 57 ( t , J= 8 . OHz , IH) , 7 . 72 ( t , J«8 . OHz , IH) , 

7.95(d, J=8.0Hz,lH) , 7 . 9 6 ( d . J=2 . 4H2 , IH) , 7.99 (s, IH) , 

8 . 04 (dd, J=8 .4, 2 .4Hz, IH) , 8 . 09 (d, J=8 . OHz , IH) . 

MS (FAB) m/z 406{M+H)\ 

Free compound: 

'H-NMR (400MHz, CDCI3) ; 5 (ppm) 1.18(t, J=7 .2Hz,3H) , 

1.93 (tt, J=7 .2, 6 .4Hz, 2H) , 2.56 (q, J=7 .2Hz , 2H) , 2 . 77 (br, 4H) , 

2 . 82 (t, J=7 . 2Hz, 2H) , 3.58 (br, 4H) , 3 . 66 (t , J=6 . 4Hz, 2H) , 

3.90(s,3H), 6.96 (d, J=8.4Hz, IH) , 7 . 4 3 (ddd , J- 8 . 4 , 8 . 0, 1 . 2Hz , IH) 

7 . 57 (ddd, J=8 .4, 8 . 0, 1 . 2H2, IH) , 7 . 62 (s , IH) , 7 . 77 (d, J=8 . OHz, IH) 

7 . 96 (d, J=2 . 4Hz, IH) , 8 , 0 3 ( dd , J= 8 . 4 , 2 .4Hz . IH) , 

8 . 06 (d, J=8 . 4Hz, IH) . 

Ryamplf^ S gynt-hP>F;TR of - T - f 4 - hvd roxvhu 1 ) >4- 

methoxyphenyl] -1 - (4 - pfhyl pi perazi n - 1 -yl ) i soqu j nol ine 
hyd-rorhl nri de 




In the same manners as in Examples 161-2, and then 20, 
an oil was obtained from 1 - bromo - 3 - ( 4 - ace toxybu ty 1 ) - 4 - 
methoxybenzene (1.54 g) and 3 -bromo - 1 - (4 - ethylpiperazin- 1 - 
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yl) isoquinoline (913 mg) . Methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (2 ml) were added to the oil, and 
then reacted at at room temperature for 2 hr. Then, the reaction 
solution was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography, to give an oil (805 mg, yield; 90%). The 
oil was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals. 
Hydrochloride: 
m.p. ; 128-132*'c 

'H-NMR (40 0MHz, DMSO-dfi) ; 6 j(ppm) 1.31 (t, J = 7 . 2Hz, 3H) , 1 . 42 - 

1 . 52 (m, 2H) , 1 . 56 -1 . 64 (m, 2H) , 2 . 63 (t, J=7 .2Hz, 2H) , 3,16- 

3.24(m,2H), 3 . 2 8 - 3 . 3 8 (m , 2H) , 3 . 4 1 ( t , J- 6 . 4Hz , 2H) , 

3 . 52 (t, J=8 . OHz, 2H) , 3 . 62 (d, J=ll . 2Hz , IH) , 3 . 83 (s, 3H) , 

3 . 97 (d, J = 14 . OHz, IH) , 7 . 0 6 ( d , J= 8 . 8Hz , IH) , 7 . 7 5 ( t , J = 8 . OHz , IH) , 

7 .70 (t, J = 8 . OHZ, IH) , 7 . 94 (d, J=8 . OHz, IH) , 7 . 94 (d, J = 2 . 4Hz, IH) , 

7.97(s,lH), 8.02(dd,J-8.8,2. 4Hz, IH) , 8 . 07 (d, J=8 . OHz, IH) . 

MS (FAB) m/z 420(M+H)\ 

Free compound: 

^H-NMR (4 00MHz, CDCI3) ; (5 (ppm) 1 . 18 (t, J = 7 .2Hz, 3H) , 1 . 67 - 
1 .74 (m, 4H) ,* 2 . 56 (q, J = 7 . 2Hz, 2H) , 2 . 7 2 - 2 . 7 7 (m , 2H ) , 2.76(br,4H), 
3.5 8(br,4H) , 3 . 68 - 3 . 71 (m, 2H) , 3,87 (s, 3H) , 6 . 93 (d, J=8 . 4Hz , IH) , 
7.42 (ddd, J=8 .4 , 8,0,1.2Hz,lH), 7.56 (ddd, J=8 .4,8.0,1. 2Hz, IH) , 
7.61(s,lH), 7.76(d,J=8. OHz, IH) , 7 . 93 (d, J-2 . OHz, IH) , 
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8.0 0(dd, J=8.4,2.0Hz,lH) , 8 . 05 (d, J=8 . 4H2 , IH) , 
>ly^^T•nyyP>^hoyy) phpnyl 1 i soqiiinni i ne d i hvdrQCh 1 or i d ff 



1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
hydroxyphenyl) isoquinoline (1.0 g) obtained in Example 7 was 
dissolved in te trahydrof uran (30 ml) , followed by the addition 
of 60% sodium hydride (0.14 g) . After the evolution of hydrogen 
ceased, 2 - ( t-butyl) dimethylsilyloxyethyl bromide (1.0 g) was 
added thereto, and the mixture was heated under reflux for 8 
hr . The reaction solution was cooled to room temperature, and 
then it was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
evaporated. To the resulting residue was added a 2N aqueous 

o 

solution of hydrochloric acid, which was then stirred at 50 C 
for 30 min . The reaction solution was washed with ethyl acetate . 
The resulting aqueous layer was basified by adding 2N sodium 
hydroxide thereto, and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by silica gel 
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column chromatography (methylene chloride/methanol system) , 
to give the free compound of the title compound as a white powder. 
Then, the powder was converted into a hydrochloride in a 
conventional manner, to give 0.71 g of the title compound as 
a pale yellow powder . 
Hydrochloride : 

'h-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1.33 (t, J = 7 .2Hz,3H), 3.18- 

3.28(m,2H), 3 . 40 (q, J=7 . 2Hz , 2H) , 3 . 50 (br - t , 2H) , 3 . 62 (br-d, 2H) , 

3.97(br-d,2H) , 6 . 90 (d, J=8 . 8Hz , 2H) , 7 . 55 ( t , J-8 . OHz , IH) , 

7.71 ( t, J- 8.0Hz, IH) , 7.93(s,2H) , 7 . 91 - 7 . 9 6 (m, IH) , 

8 . 04 (d, J«8 . 8Hz, 2H) , 8 . 08 (d, J=8 , 8Hz, 2H) , 10 . 92 (br-s, IH) . 

Free compound: 

m.p. ; 127-129°C 

MS (FAB) m/z 378 (M+H)\ 

Ryampl^ "^7 Synl-hP fiTs of - f , 4 > i f - hyrirnvyp> thovy ^ phf>ny1 1 - 
1.(4- f>^hy^ p-i pp>T-a7: 1 n - 1 - y1 ^ i gnqii i nnl i nf^ hyd-rorhl ori df^ 




3 - [3,4 -Di (2 -benzyloxyethoxy) phenyl] - 1 - (4 - 
ethylpiperazin - 1 - yl) i soquinoline (2.23 g) was obtained from 
3 - [3 , 4 -di (2 -benzyloxyethoxy) phenyl] - 1 - chloroi soquinoline 
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(1-97 g) obtained by the same treatment as in Example 20, 
potassium carbonate (2.5 g) and N- ethylpiperazine (5 ml) . The 
resulting compound was converted into a hydrochloride, methanol 
(100 ml) and a palladium/carbon catalyst (50 mg) were added 
thereto, and then the mixture was reacted in hydrogen atmosphere 
at room temperature overnight. Subsequently, the reaction 
solution was filtered through Celite and evaporated. The 
resulting residue was basif ied by adding a IN aqueous solution 
of sodium hydroxide thereto, and then it was extracted with 
ethyl acetate. The resulting organic layer was washed with 
brine, dried and evaporated. Then, the resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give a yellow oil (686 mg, yield; 
44%) . The oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as white crystals . 
Hydrochloride : 
m.p.; 130-132''C 

^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 33 (t, J = 7 .2H2,3H), 3.20- 
3.2 8 (m, 2H) , 3 . 32 - 3 . 40 (m, 2H) , 3 . 51 ( t , J= 12 . 8Hz , 2H) , 

3.6 3(d, J= 11.2Hz, 2H) , 3 . 74 - 3 . 7 8 (m, 4H) , 4 . 0 0 ( d , J= 13 . 2Hz , 2H) , 

4 . 07 (t, J=5 . 2Hz, 2H), 4.14(t,J=5 .2Hz, 2H) , 7 . 11 (d, J=8 . 4H2, IH) , 
7.58 (dt, J=8 . 0, 1 . 2Hz, IH) , 7 . 7 3 ( dt , J= 8 . 0 , 1 . 2Hz , IH) , 

7.76 (dd, J=8 .4,2. 4Hz, IH) , 7.81 (d,-J = 2 .4Hz, IH) , 

7 . 96 (d, J=8 . OHz ,1H), 8.04(s,lH), 8.09(d,J=8. OHz , IH) . 

MS(FAB) m/z 438(M+H)\ 
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Free compound : 



^H-NMR(400MHz,CDCl3) ; 5 (ppm) 1 . 19 ( t , J=7 . 2Hz , 3H) , 
2 . 57 (q, J = 7 .2H2, 2H) , 2 .78 (br, 4H) , 3 . 58 (br, 4H) , 3 .97- 
4.01(In,4H) , 4 . 18-4 . 20 (m, 2H) , 4 . 26 - 4 . 27 (m, 2H) , 

7. 06 (d, J- 8.4Hz, IH) , 7 .47 (ddd, J=8.4, 8.0, 1.2Hz, IH) , 
7 . 59 (ddd, J=8 .4, 8.0, 1 .2Hz, IH) , 7 . 63 (s, IH) , 

7.7 8(dd, J=8.4,2.0Hz,lH) , 7 . 7 9 (d, J=8 . OHz , IH) , 
7.91(d, J=2.0Hz, IH) , 8 . 08 (d, J=8 .4Hz, IH) . 

Kyampl fa ft fiyn Mifa g -j r nf - F . S ■ d i f - hyf^T^oyyp>^hrlvy ) phianyl 1 ■ 
1 - (4 - p>Miy1 p-ipf^T-ay. Sn-1 - y 1 ) i goqn i nol t np> hyf^T-r>r>h1 ott rip> 



From 3 - [3 , 5 -di (2 - benzyloxye thoxy ) phenyl] - 1- 
chloroisoquinoline (1.24 g) obtained by the same treatment as 
in Example 20, potassium carbonate (1.6 g) and N- 
ethylpiperazine (5 ml) , 3 - ( 3 , 3 - dibenzyloxye thoxyphenyl ) - 1 - 
(4 - ethylpiperazin - 1 -yl ) isoquinoline (1.70 g) was obtained. 
The resulting compound was then converted into a hydrochloride, 
followed by the treatment with a palladium/carbon catalyst (50 
mg) added, in the same manner as in Example 18, to give the free 
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compound of the title compound (510 mg, yield; 42%) . The 
resulting free compound was then converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 232-234''c 

'H-NMR (4 00MH2, DMSO-dg) ; 5 (ppm) 1 . 33 (t, J = 7 . 2Hz, 3H) , 3.20- 
3.2 8 (m,2H) , 3 . 32 - 3 . 40 (m, 2H) , 3.46-3.52 (m, 2H) , 

3 . 65 (d, J = ll . 6Hz, 2H) , 3.76 ( t , J= 5 . 2Hz , 4H) , 3.99(d,J = 13. 2Hz, 2H) , 

4 . 09 (t, J=5 .2Hz, 4H) , 6 . 57 (t, J=2 . OHz, IH) , 7 . 37 (s, IH) , 

7.38 (s, IH) , 7 . 62 (t, J=8 . OHz, IH) , 7 . 7 6 ( t , J= 8 . OHz , IH) , 

7 . 99 (d, J=8 . OHz, IH) , 8 . 13 (d, J=8 . GHz, IH) , 8 . 15 (s, IH) . 

MS (FAB) m/z 438(M+H)\ 

Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H) , 
2 . 57 (q, J=7 .2Hz, 2H) , 2.78 (br, 4H) , 3 . 58 (br, 4H) , 

4.01 (t, J=4 . 8Hz , 4H) , 4 . 18 ( t, J=4 . 8Hz , 4H) , 6 . 54 (t, J=2 . OHz, IH) , 
7 . 40 (d, J=2 . OHz, 2H) , 7.48 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 
7.60 (ddd, J=8 . 4,8.0,1. 2Hz, IH) , 7 . 67 (s, IH) , 7 . 79 (d, J=8 . OHz, IH) , 
8.09 (d, J=8.4Hz, IH) . 

F.yampi Q .gynrhf^R^g of 1 - f - rh 1 oro > 4 - ( 2 - 

hy(i-rr)yy<=*thnyy ) ph<^ny1 ] -1 - M-p fhylpi pf^-ra t: i n > 1 - y1 ) i Roqn i nol i riF? 
hyri-rorhl n-ri c\f> 
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In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo- 3 - chloro - 4 - ( 2 - 
benzyloxyethoxy) benzene (2,52 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (1.3 g) . Methanol (30 ml) 
and palladium/carbon catalyst (200 mg) were added to the oil, 
which was then reacted in hydrogen atmosphere at room 
temperature overnight. Thereafter, the reaction solution was 
filtered through Celite, and then evaporated. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, which was then partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) , to give an oil (1.26 g, yield; 99 %) . The oil 
was then converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals. 
Hydrochloride : 
m.p. ; 138-140°C 
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^H-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) 1.33 (t, J = 7 .2Hz,3H) , 3.20- 

3.2 6 (m, 2H) , 3 . 3 0 - 3 . 38 (m, 2H) , 3 . 53 ( t , J=13 . 6Hz , 2H) , 

3.64 (d, J=11.6Hz,2H) , 3 . 79 ( t , J=4 . 8Hz , 2H) , 3 . 99 (d, J«13 . 6Hz , 2H) , 

4 . 17 (t, J=4 . 8Hz, 2H) , 7 . 30 (d, J=8 . 8Hz, IH) , 7 . 60 (t, J=8 . OHz, IH) , 

7 .74 (t, J=^8 . OHz, IH) , 7 . 97 (d, J=8 . OHz, IH) , 8 . 09 (s, IH) , 

8 . 11 (d, J«8 . OHz, IH) , 8 . 14 (dd, J=8 , 4, 2 .4Hz, IH) , 

8.25(d, J=2.4Hz,lH) . 

MS (FAB) m/z 412 (M+H)*. 

Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H) , 
2.59(q, J=7.2Hz,2H) , 2.7 9(br,4H) , 3.61{br,4H) , 

4 . 03 (t, J=4 . 4Hz, 2H) , 4.22 (t, J=4 . 4Hz , 2H) , 7 . 04 (d, J=8 . 8Hz, IH) , 
7.46 (ddd, J=8 .4 , 8.0,1. 2Hz, IH) , 7 . 59 (ddd, J=8 .4 , 8 . 0, 1 . 2Hz, IH) , 
7.61 (S,1H) , 7.7 7 (d, J=8 . OHz, IH) , 8 . 03 (dd , J- 8 . 4 , 2 . 4Hz , IH) , 
8 . 06 (d, J=8 . 4Hz, IH) , 8 . 19 (d, J = 2 . 4Hz, IH) , 

Ryampl f> dO .^yn 1-h p g i R of ~ -mf^.thyl - A - ( 7 - 

hyH-royyf^thoyy^ phpnyl ] - 1 - f d - Pthyl pi pf^ra 7:-in-1-y1)i Roqii t nr>1 
hydr-Ofrhl niri df> 



In the same manners as in Examples 161-2 and then 20, an 
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oil was obtained from 1-bromo- 3 -methyl -4 - (2 - 
benzyloxyethoxy) benzene (1.48 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin- 1-yl) isoquinoline (495 mg) . Methanol (30 ml) 
and palladium/carbon catalyst (100 mg) were added thereto, and 
the resulting mixture was reacted in hydrogen atmosphere at room 
temperature overnight. Thereafter, the reaction solution was 
filtered through Celite, and then evaporated. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, and then partitioned between ethyl acetate 
and water. The resulting organic phase was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography (hexane/ethyl acetate system) , 
to give an oil (200 mg, yield; 44%) . The oil was then converted 
into a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 133-136°C 

'H-NMR (400MHz, DMSO-d J ; 5 (ppm) 1 . 33 { t, J = 7 . 2Hz, 3H) , 2 . 28 (s, 3H) , 
3.18-3.28 (m,2H) , 3 . 3 0 - 3 . 4 0 (m , 2H) , 3 . 5 0 ( t , J = 12 . OHz , 2H) , 
3.64 (d, J = 10.8Hz,2H) , 3 . 77 ( t , J = 4 . 8Hz , 2H) , 3 . 9 9 ( d , J= 14 . OHz , 2H) , 
4 . 07 (t, J = 5 .2Hz, 2H) , 7 . 06 (d, J-8 . 8Hz, IH) , 7 . 57 (t, J=8 . OHz , IH) , 
7.72(t, J = 8.0Hz,lH) , 7 . 9 5 ( d . J- 8 . OHz , IH) , 7 , 9 9 - 8 . 03 (m, 3H) , 
8 . 09 (d, J=8 . OHz, IH) . 
MS (FAB) m/z 392(M+H)\ 
Free compound: 

'H-NMR(400MHz, CDCI3) ; 5 (ppm) 1 . 2 0 { t , J = 7 . 2Hz , 3H) , 2.35(s,3H), 
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2 . 58 (br, 2H) , 2 .78 (br, 4H) , 3 .61 (br, 4H) , 4 . 02 ( t , J-4 . 4Hz , 2H) , 
4.17 (t, J«4.4Hz,2H) , 6 . 93 (d, J=8 . 4Hz , IH) , 7 . 3 3 ( t , J«8 . 4H2 , IH) , 
7.57 (t,J= 8.4Hz, IH) , 7.62 (s, IH) , 7 . 77 (d , J= 8 . 4Hz , IH) , 
7.96 (br, IH) , 7 . 99 (dd, J=8 . 4 , 2 . OHz, IH) , 8.06 (d, J=8 . 4Hz , IH) . 
TCyampI ^ 41 .dyn 1-h f>s t fi of 1 - f > 1 sopropvl - 4 ■ f 2 - 

hyH-rnvyf^thoyy) pheny l 1 - 1 - ( 4 - t hy 1 p i pg^r a z i n - 1 - v1 ) i soan i nol i riR 
hyH-rnrhl nTT r^ft 



In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo- 3 - isopropyl - 4 - (2 - 
benzyloxyethoxy) benzene (3.45 g) and 3 - bromo - 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (1.0 g) . Methanol (80 ml) 
and palladium/carbon catalyst (300 mg) were added thereto, 
which was then reacted in hydrogen atmosphere at room 
temperature overnight. After the reaction solution was 
filtered through Celite, it was evaporate. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, which was then partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 





N 



• 2HC1 
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purified by silica gel column chromatography (hexane/ethyl 

acetate system) , to give an oil (650 mg, yield; 40%) . The oil 

was converted into a hydrochloride in a conventional manner, 

to give the hydrochloride of the title compound as yellow 

crystals . 

Hydrochloride: 

m.p.; 248-250°C (decomp.) 

'H-NMR (4 00MHz, DMSO-dg) ; 5 (ppm) 1.26 (s, 3H) , 1.2 8 (s, 3H) . 

1. 34 (t, J=7 . 2Hz, 3H) , 3 . 2 6 - 3 . 28 (m, 2H) , 3 . 3 0 - 3 . 3 9 (m, 3H) , 

3 . 60 ( t, J-8 . 8Hz, 2H) , 3 . 64 ( d , J = 11 . 2Hz , 2H ) , 3 . 7 8 ( t , J= 4 . 8Hz , IH ) , 

3.99(d, J=13.2Hz,2H) , 4 . 08 ( t , J = 4 . 8Hz , IH) , 4 . 26 - 4 . 28 (m, IH) , 

4 .40-4 .42 (m, IH) , 7 . 08 (t , J=8 . OHz, IH) , 7 . 57 (t, J=8 . OHz , IH) , 

7 . 73 ( t, J=8 . OHz, IH) , 7 . 9 8 ( d , J= 8 . OHz , IH) , 7 . 9 9 - 8 . 0 6 (m , 2H ) , 

8.00(s,lH), 8.10(d,J=8. OHz, IH) . 

MS (FAB) m/z 420(M+H)\ 

Free compound : 

^H-NMR (40 0MHz, CDCI3) ; 6 (ppm) 1 . 18 ( t , J= 7 . 2Hz , 3H) , 

1.28 (d, J = 7 . 2Hz, 6H) , 2.56 (q, J = 7 . 2Hz , 2H) , 2 , 77 (br, 4H) , 3 . 37 - 

3 . 44 (m, IH) , 3.59 (br, 4H) , 4 . 02 ( t, J=4 . 4Hz, 2H) , 

4 . 16 ( t, J = 4 . 4Hz , 2H) , 6 . 94 (d, J=8 . 4Hz , IH) , 

7.43 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 7 , 57 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2Hz , IH ) , 
7.62(s,lH), 7.78(d,J=8. OHz, IH) , 7 . 97 (dd , J= 8 . 4 , 2 . 4Hz, IH) , 
8 . 06 (d, J=8 . 4Hz, IH) , 8 . 07 (d, J=2 .4Hz, IH) . 

Fvampl la A7 fiyn thp>g i s of 1 - ( 4 - p>thy1 p i pp-ra zin-l -y1) [4. - {7. - 

mf=*t-hnvy<at-hr>yy ^ phf>ny!l ] i snqvi inolinp di hydrnnhl ot i df> 
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1- (4 -Ethylpiperazin-1 -yl) -3- (4- 
hydroxyphenyl) isoquinoline (0.420 g) obtained in Example 7 was 
dissolved in N, N- dimethyl formamide (5 ml), followed by the 
addition of 60% sodium hydride (0.06 g) . After the evolution 
of hydrogen was ceased, 2 -methoxyethyl bromide (178 1^1) was 
added thereto, and the mixture was stirred 50°C for 3.5 hr . 
After the reaction solution was cooled to room temperature, it 
was partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
1- (4 -ethylpiperazin- 1 -yl) -3- [4- (2- 

methoxyethoxy) phenyl] isoquinoline as a white powder. The 
compound was converted into a hydrochloride in a conventional 
manner, to give 0.457 g of the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 184.5-185^C (decomp.) 

'H-NMR (400MHz, DMSO-ds) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3 H ) , 3.21- 
3.27 (m, 2H) , 3 . 3 1 - 3 . 3 9 ( 2H , m) , 3.33(s,3H) , 3 . 4 9 (br - 1 , 2H) , 
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3 .63 (br-d, 2H) , 3 . 69 - 3 . 71 (m, 2H) , 3 . 99 (br - d, 2H) , 4.16- 
4.18(in,2H) , 7.0 8 (d, J = 8.8Hz, 2H) , 7 . 56 (br - t , IH) , 7 . 72 (br- 1 , IH) , 
7 .96 (d, J-8.0HZ, IH) , 8.00{s,lH) , 8 . 10 (d, J=8 - 4Hz , IH) . 
8 .15 (d, J=7 . OHz, 2H) , 10 .74 (br-s, IH) . 
MS(FAB) m/z 392 (M+H)*. 

F.y^mpi^ d-^ Qyni-h^fii fi of ^ ■ T ^ . 4 - d 1 ( 2 - me thoxvp t hoxv) ph pn vll - 
1 . r A - P^V^y^ p-ipp>T-a:^Tn-1 - y1 ) t goqn i nnl inp hydrochl ori de 




In the same manner as in Example 20, the free compound 
of the title compound was obtained (1.45 mg, yield; 95%) from 
3- [3 , 4-di (methoxyethoxy) phenyl] - 1 - chloroisoquinoline (1.28 
g) , potassium carbonate (913 mg) and ethylpiperazine (30 ml) . 
The compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 143-144°C 

'H-NMR (4 0 0MHz, DMSO-dg) ; 5 (ppm) 1. 34 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3 . 26 (m, 2H) , 3 . 30 - 3 . 40 (m, 2H) , 3 . 34 (s, 3H) , 3 . 36 (s, 3H) , 3 . 54 - 
3 . 63 (m, 4H) , 3 . 69 - 3 . 71 (m, 4H) , 3 . 99 (d, J=13 . 6Hz, 2H) , 4.16- 
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4.18(m,2H), 4.23-4.25(m,2H) , 7 . 11 (d, J=8 . 4Hz , IH) , 
7.58 (dt,J-8.0, 1.2Hz, IH) , 7 . 73 ( td, J= 8 . 0 , 1 . 2Hz , IH) , 
7 .78 (dd, J=B .4, 2 . OHz , IH) . 7 . 80 (d, J=2 . OHz, IH) , 
7.96(d, J=8.0Hz,lH) , 8.04(s,lH). 8 . 10 (d. J=8 . OHz , IH) . 
MS (FAB) m/z 466 (M+H)*. 
Free compound: 

*H-NMR (4 00MHz, CDCI3) ; 5 (ppm) 1 . 17 ( t . J=7 . 2Hz , 3H) . 

2.55(q, J=7.2Hz,2H) . 2.75(br,4H), 3.47(s,3H), 3.55(s,3H), 

3.57(br,4H). 3 . 79 - 3 . 84 (m, 4H) , 4 . 21 - 4 . 24 (m, 2H) , 4.28- 

4.30(in.2H). 7 . 01 (d, J= 8 . 4Hz , IH) , 7 . 4 3 (dt , J= 8 . 0 . 1 . 2Hz , IH) . 

7 .56 (dt, J-8.0. 1.2Hz, IH) , 7.61(s,lH). 7 . 72 (dd, J=8 . 4 , 2 . OHz , IH) , 

7 .76 (d. J=8 . OHz, IH) , 7 . 85 (d, J=2 . OHz , IH) , 8 . 06 (d, J=8 . OHz. IH) . 

P.yamp1f» 4 4 gynt-htagig r>f - T 4 - f 2 - 

>iyHT-nvyphhr>yy^ mpfhyl phf»ny1 ] -1 - f4 - ftr.hyl pippra 7. i n - 1 - 
y1 ) 1 RoqiH n<->1 1 np hy rl T-r»n>i 1 OT i dp 



In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo - 4 -■ (2 - 

benzyloxyethoxy) methylbenzene (1.72 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin-1 -yl) isoquinoline (854 mg) . Methanol (20 ml) 
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and palladium/carbon catalyst (20 mg) were added thereto, which 
was then reacted in hydrogen atmosphere at room temperature 
overnight. Thereafter, the reaction solution was filtered 
through Celite, and then evaporated. The resulting residue was 
basified by adding a IN aqueous solution of sodium hydroxide, 
which was then extracted with ethyl acetate. The resulting 
organic layer was washed with brine, dried and evaporated. Then, 
the resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give a yellow 
oil (567 mg, yield; 73%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 129-13l''c 

^H-NMR (400MHz, DMSO-dg) ; 6 (ppm) 1.34 ( t , J-7 . 2Hz , 3H) , 3.20- 

3.2 8 (m, 2H) , 3.33-3.39 (m, 2H) , 3 . 55 - 3 . 64 (m, 8H) , 

4 . 00 (d, J=13 . 6Hz, 2H) , 4.57 (s,2H) , 7 . 4 8 ( d, J= 8 . 4Hz , 2H) , 

7 . 61 (t, J=8. OHz, IH) , 7 .75 (t, J=8 . OHz, IH) , 7 , 9 9 ( d , J= 8 . OHz , IH ) , 

8.10(8, IH), 8.12(d,J=8. OHz, IH), 8.19(d,J=8.4Hz,2H). 

MS (FAB) m/z 392 (M+H) \ 

Free compound: 

'H-NMR (4 00MHz , CDCI3) ; 6 (ppm) 1. 18 (t, J-7 . 2Hz, 3H) , 

2.56 (q, J = 7 . 2Hz, 2H) , 2.77 (br, 4H) , 3.60(br,4H), 

3.64 (t, J = 4.8Hz,2H) , 3 . 7 9 ( t , J = 4 . 4Hz , 2H ) , 4.63 (s,2H) , 

7.44 (d,J = 8.4Hz, 2H) , 7 . 4 7 ( dt , J= 8 . 4 , 1 . 2H z , IH ) , 

7 . 59 (dt, J = 8 .4, 1 . 2Hz, IH), 7.69(s,lH), 7.79 (d, J=8 .4Hz, IH) , 
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8.0 8{d, J= 8.4Hz, IH) , 8.16 (d> J=8 . 4Hz , 2H) . 

ffyampiP> /IS cjynfhftsis of 1 - (4-ftr.hy1pipernzin-1 -y1 ) '3- [4- C^- 



1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
hydroxyphenyl) isoquinoline (0.514 g) obtained in Example 7 was 
dissolved in N, N- dimethyl formamide (5 ml) , followed by the 
addition of 60% sodium hydride (0.075 g) . After the evolution 
of hydrogen was ceased, 2 - fluoroethyl bromide (230 Ml) was added 
thereto, and then heated under reflux for 8 hr . After the 
reaction solution was cooled to room temperature, it was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0.582 g of 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
fluoroethoxy) phenyl] isoquinoline as a white powder. The 
compound was converted into a hydrochloride in a conventional 
manner, to give the title compound as a yellow powder. 
Hydrochloride : 
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m.p.; 22 3- 22*4 ""c (decomp.) 

^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1.33 (t, J = 7 . 4Hz , 3H) , 3.21- 
3.27(in,2H) , 3 . 31 - 3 . 39 (m, 2H) , 3 . 50 (br - 1 , 2H) , 3 . 63 (br - d, 2H) , 
3.99 (br-d, 2H) , 4 . 41 (dt, J=4 .0,30. OHz, 2H) , 

4 .79 (dt, J=4 . 0, 48 . OHz, 2H) , 7 . 11 ( d, J= 8 . 8Hz , 2H) , 7 . 5 8 (br - t , IH) , 
7.73 (br- t, IH) , 7 . 96 (d, J-8 . OHz, IH) , 8 . 02 (s, IH) , 
8 . 10 (d, J=8 . 4Hz, IH) ; 8.16 ( d , J= 8 . 8Hz , 2H) , 10 . 77 (br- s , IH) . 
MS(FAB).in/2 380 (M+H)*. 

Example 46 fiynt-hpgi s of - , 4 -Tnet:hylf^nf>f^T oyyph<any1 ) .1 . (4 - 
f^thyl pi pf^ya 7:-in-1 - yl ) i snqii t nnl t np> hyrf-ror^'hl ott rig* 



The free compound of the title compound was obtained (425 
mg, yield; 94%) from 3 - ( 3 , 4 -methylenedioxyphenyl ) - 1 - 
chloroisoquinoline (356 mg) and e thylpiperazine (10 ml) in the 
same manner as in Example 2. The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride: 

^H-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) 1.3 3 (t, J = 7 .2Hz, 3H) , 3.20- 
3.26(m,2H), 3.30>3.38(m,2H), 3.52(t,J=12. OHz, 2H) , 




N 
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3 . 62 (d, J = ll .2Hz, 2H) , 3 . 99 (d, J=13 . 2Hz , 2H) , 6 . 10 (s, 2H) , 

7.06(d,J=8.0Hz,lH) , 7 . 58 ( t , J=8 . OHz , IH) , 7 . 73 ( t , J=8 . OHz , IH) , 

7.7 5(d, J«2.0Hz,lH) , 7 . 77 (dd, J-8 . 0, 2 . OHz , IH) , 

7.9 5(d, J=8.0Hz,lH) , 8.01(s,lH) , 8 . 09 (d , J=8 . OHz , IH) . 

MS (FAB) m/z 362(M+H)\ 

m.p. ; 223-227*'c 

Free compound: 

^H-NMR (4 00MHz, CDCI3) ; 5 (ppm) 1 . 1 8 ( t , J=7 , 2Hz , 3H) , 

2.5 5 (q,J=7. 2Hz, 2H) , 2.7 5(br,4H) , 3.58(br,4H) , 6.02{s,2H) , 
6.91 (d, J=8 .4Hz, 2H) , 7.44 (ddd, J=8 .4 , 8.0, 1 .2Hz, IH) , 

7.57 (ddd,J=8.4, 8.0, 1.2Hz, IH) , 7.58(s,lH) , 

7.6 9(dd, J=8.4,1.6Hz,lH) , 7.71(br,lH) , 7 . 76 (d, J=8 . OHz , IH) , 
8.06 (d, J=8.4Hz, IH) . 

F.yaTnp1P> Al gynthf^ffi R of 1 > f1 - P>1-hy 1 p t pp>Ta z i n - 4 - y 1 ) (A- 
arf>fnny1 r>yyph<any1 ) -i Roqn i nol i np* 



The title compound was obtained (346 mg , yield; 80%) as 
a yellow oil from 1 - (1 -ethylpiperazin- 4 -yl) - 3 - (4 - 
hydroxyphenyl) isoquinoline (319 mg) and 1 -bromo- 2 -propanone 
(100 mg) , in the same manner as in Example 49. 
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'H-NMR(400MHz, CDClj) ; <5 (ppm) 1 . 18 (3H, t , J = 7 . 2Hz) , 2.31(3H,s), 
2.56 (2H, J=7 . 2Hz) , 2 .76 (4H, t, J=4 . 4Hz) , 3 . 58 (4H, t, J=4 .4Hz) , 
4.59(2H,s), 6 . 98 (2H, d, J=8 . 8Hz) , 7 . 4 5 ( IH , ddd , J= 8Hz , 7H2 , 1 . 2Hz ) , 
7 . 57 (IH, ddd, J«8Hz, 7Hz, 1 . 2Hz) , 7 . 61 (IH, s) , 7 . 76 (IH, d, J=8H2) , 
8.0 6 (lH,d, J=8Hz) , 8.13 ( 2H , d, J= 8 . 8Hz ) , 
ESI-Mass ; 390 (MH*) . 

RvaniplR 4fi fiyn thPRis of - \ 4 - ( - am i nnp-ropnyy ) php>ny1 ] . 1 . M ■ 
f>1->iy1 p -i p<a-ra7!i n . 1 -y1 ) i fiogn-j nol i np> hydrnrhl nri 



Hydrazine monohydrate (0.16 ml) and ethanol (5 ml) were 
added to 3- [4- (3 -phthalimidepropyloxy) phenyl] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline (182 mg) , and the resulting 
mixture was heated under reflux for 4 hr. Thereafter, the 
reaction solution was parti tioned between chloroform and water . 
The resulting organic layer was washed with brine, dried and 
evaporated. The residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give the free 
compound of the title compound as a yellow oil (482 mg, yield; 
48%) . The free compound was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 

169 




98046PCT 



compound as yellow crystals. 

Hydrochloride: 

m.p.; 173-176°C 

^H-NMR(400MHz,DMSO-ds) ; <5 (ppm) 1 . 34 ( t , J=7 . 2Hz , 3H) , 2.04- 
2.12(in,2H), 2.94-3.00 (in,2H) , 3 . 18 - 3 . 2 6 (m, 2H) , 3.32- 
3.38(m,2H), 3 . 52 - 3 . 6 3 (m, 4H) , 3 . 97 (d . J= 12 . 8Hz , 2H) , 
4.16(t, J=6.4Hz,2H) , 7 . 09 (d, J=8 . BHz , 2H) , 7 . 58 ( t , J= 8 . OHz , IH) , 
7 .73 (t, J=B. OHZ. IH) , 7.96 (d,J-8. OHz. IH) , 8.01{s,lH), 
8.10(d, J=8.0Hz, IH) , 8.13(br.2H), 8 . 17 (d, J=8 . 8Hz , 2H) . 
MS (FAB) m/z 391 (M+H)*. 
Free compound: 

*H-NMR (400MHz, CDCI3) ; 5 (ppm) 1 . 18 ( t , J = 7 . 2Hz . 3H) . 2.04(s,2H), 

2.12-2.18 (m.2H) , 2 . 55 (q, J=7 . 2Hz . 2H) , 2.76(br,4H), 

3.42(t, J-6.4Hz,2H) , 3.58(br,4H), 4 . 12 ( t , J= 6 . OHz , 2H) , 

7 . 00 (d, J-8 . 8Hz, 2H) . 7 . 4 3 ( t , J= 8 . OHz . IH) , 7 . 56 ( t , J=8 . OHz , IH) , 

7.61(S,1H), 7 .76 (d, J=8 . OHz. IH) , 8 . 06 (d. J=8 . OHz , IH) . 

8 . 10 (d, J=8 . 8Hz . 2H) . 

T^yamplf^ 49 gyn s i R nf 1 - f 1 - Pth Vl D i DPT fi Z 1 n - 4 - Vl ) - 1 - f 4 - ( 2 - 

rli TTn=>hhy1 ami nnp fhnyy ^ ph t^ny 1 1 i soqu i nol i nft 
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1- (l-Ethylpiperazin-4-yl) -3- (4- 
hydroxyphenyl) isoquinoline (500 mg) was dissolved in N,N- 
dimethylf ormamide (10 ml) , followed by the addition of 60% 
sodium hydride (144 mg) under ice- cooling, and the resulting 
mixture was stirred at room temperature for 45 min. After the 
reaction solution was ice- cooled again, 2 -dimethylaminomethyl 
chloride hydrochloride (259 mg) was added thereto, and the 
mixture was stirred at room temperature for overnight. The 
reaction mixture was thereafter partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgSOj and evaporated. The residue was 
purified by (NH) silica gel column chromatography (methylene 
chloride/methanol system) , and the resulting product was 
converted into a hydrochloride in a conventional manner and 
recrystallized from hydrous ethanol/ether , to give the 
hydrochloride of the title compound as yellow crystals (595 mg, 
yield; 80%) . 
Hydrochloride : 
m.p. ; 153 -158°C 

'h-NMR(400MHz, CDCI3) ; 5 (ppm) 1 . 32 ( 3H , t , J=7 . 2Hz ) , 2.83(3H,s), 

2.84(3H,s), 3.19 {2H, q, J=7 . 2Hz) , 3.21 (IH, q, J=7 . 2Hz) , 

3 . 30 (IH, t, J-13 . 6H2) , 3 . 33 (IH, t, J=13 . 6Hz) , 3 . 5 1 ( IH , t , J= 5 . 2Hz ) , 

3 .48-3 . 51 (lH,m) , 3 . 59 ( 2H , d , J= 13 . GHz) , 3 . 9 5 ( 2H , d , J= 13 . 6Hz) , 

4 . 43 (2H, t, J = 5 . 2Hz) , 7 . 13 ( 2H , d , J=-8 . 8Hz) , 

7.56 (IH, ddd, J-8HZ, 7H2 , 1 . 2Hz) , 7 .71 (IH, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 
7 . 94 (IH, d, J=8H2) , 8 . 08 (IH, d, J=8Hz) , 8 . 17 ( 2H , d , J= 8 . 8Hz) , 
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10 .70 (lH,br-s) , 11.32 (lH,br-s) . 
ESI -Mass ; 405 (MH*) . 

F.yamp1f:> SO Qyni-hP^s-i Q of ^ - [ A - ^ . a f-t^famT dfinrnnoxv) nhpnvll - 1 - 



H 




Acetic anhydride (0.06 ml), pyridine (0.07 ml) and THF 
(4 ml) were added to 3 - [4 - (3 -aminopropoxy) phenyl] - 1 - (4 - 
ethylpiperazin-1 -yl) isoquinoline (182 mg), and the mixture was 
stirred at room temperature overnight. The reaction mixture 
was thereafter partitioned between ethyl acetate and water. 
The resulting organic phase was washed with brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl acetate/hexane system) , to give 
a yellow oil (8 mg, yield; 4%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Free compound: 

'H-NMR{400MHz, CDCI3) ; <5 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 2.00(s,3H), 
2,58(q, J=7.2H2,2H) , 2.78(br,4H), 3 . 49 (q, J=6 . OHz , 2H) , 
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3 .60 (br, 4H) , 3 . 73 - 3 . 76 (m, IH) , 4 . 12 (t, J = 6 . OHz, 2H) , 

6.9 0(d, J«=8.8Hz,2H) , 7 . 43 {dt , J=8 , 0 , 1 . 2Hz , IH) , 

7 . 57 (dt , J-8 . 0, 1 . 2H2, IH) , 7 . 62 (s, IH) , 7 . 77 (d, J=»8 . OHz, IH) , 

8.06(d, J=8.0H2,1H) , 8 . 12 (d , J=8 . 8Hz , 2H) . 

MS (FAB) m/z 433 (M+H)*. 

Ry^mpl SI .qynl-hps-i r of ^ - ( 4 - ryartomfithoxypheny 1 ) -1- (4- 
^t-hy1 pi p^-ra n - 1 - y1 ) 1 soqiH nol i np> hyf^rorhl ori df> 




To a solution of 1 - ( 4 - ethylpiperazin - 1 - yl ) - 3 - (4 - 
hydroxyphenyl) isoquinoline (0.30 g) obtained in Example 7 in 
tetrahydrof uran (15 ml) was added 60% sodium hydride (36 mg) 
at room temperature . After the evolution of hydrogen was ceased , 
bromoacetoni trile (0.11 g) was added thereto, and the resulting 
mixture was reacted at room temperature for 12 hr . Ethyl 
acetate and an aqueous solution of ammonium chloride were added 
to the reaction solution. The resulting organic layer was then 
separated, washed with water, dried and concentrated. To the 
resulting residue, ethanol and a 2N aqueous solution of 
hydrochloric acid were added, reacted at 50°C for 30 min, 
followed by evaporation. The resulting residue was 
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partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water and brine, and dried. The 
solvent was removed, and the resulting residue was purified by 
NH- silica gel column chromatography (ethyl acetate/hexane 
system) , to give the free compound of the title compound as a 
pale yellow oil. The free compound was converted into a 
hydrochloride in a conventional manner, to give 0 . 17 g of the 
title compound as a yellow powder. 
Hydrochloride: 
m.p.; 123-125''c 

^H-NMR (4 00MHz, DMSO-dg) ; d (ppm) 1.34 (t, J = 7.2Hz, 3H) , 3 .19- 
3.41(m,4H) , 3.48-3.65 (m, 4H) , 4 . 0 0 (br - d , 2H) , 5.27 (s, 2H) , 
7 .22 (d, J=8 . BHz, 2H) , 7.60 (br- t, IH) , 7 . 74 (br - 1 , IH) , 
' 7.97 (d, J=8.0Hz, IH) , 8.06 (s, IH) , 8 . 1 1 (d , J= 8 . OHz , IH) , 
8 . 22 (d, J=8 . 8H2 , 2H) , 11 . 11 (m, IH) . 
MS (ESI) m/z 373(M+H)\ 

F.yamp1f> S2 gyn^h^c; ^ -Q of > f 4 - ( 2 - r va noR th oxv) nh pn v1 1 - 1 - ( 4 - 
f^h>iy1p->pp^ra9:-in-1 - y l ^ t RoqiH nol inp hvdrochl ori dft 




To a solution of 1 - (4 - ethylpiperazin- 1 -yl ) - 3 - (4 - 
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hydroxyphenyl) isoquinoline (0.30 g) obtaiend in Example 7 in 
acrylonitrile (10 ml) was added hydroxylated N- 
benzyltrimethylammonium (0.5 g) , and the resulting mixture was 
reacted. The reaction solution was evaporated, and the 
resulting residue was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water and 
brine, and dried. The solvent was remove, and the resulting 
residue was purified by NH- silica gel column chromatography 
(ethyl acetate/hexane system) , to give the free compound of the 
title compound as a pale yellow oil. The free compound was 
converted into a hydrochloride in a conventional manner, to give 
the title compound as a yellow powder (0.24 g) . 
Hydrochloride : 

'H-NMR(400MHz,DMSO-d6) ; 6 (ppm) 1.37 ( t , J = 7 . 2Hz , 3H) , 

2.98 ( t, J= 5.2Hz, 2H) , 3 . 2 5 - 3 . 55 (m , 6H) , 3 . 7 0 (br - d , 2H) , 

4 . 04 (br-d, 2H) , 4.17(t,J=5.2Hz,2H), 6.85(d,J=8. OHz, 2H) , 

7.36 (s, IH) , 7.55 (d,J=8. OHz, 2H) , 7 . 63 (br - t , IH) , 7 . 6 8 (br- d, IH) , 

7 .75 (br-t, IH) , 7.97 (d,J= 8.0Hz, 2H) . 

MS (ESI) m/z 387 (M + H)\ 

Fyj^mpl #^ S'^ fiyn1-hP>si g nf - \ A - ( ^ - ryanopropoxy ) phenyl 1 > 1 - (4 - 
f^^hy^ pi pp»-ra 7.1 n > 1 -y1 ^ t Roq n i nol t nf^ hyr^-rnrhl or t df> 
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To a solution of 1 - ( 4 - ethylpiperazin- 1 - yl ) - 3 - (4 - 
hydroxyphenyl ) isoquinoline (0.30 g) obtained in Example 7 in 
tetrahydrof uran (15 ml) was added 60% sodium hydride (36 mg) 
at room temperature . After the evolution of hydrogen was ceased, 
bromopropioni trile (0.14 g) was added thereto, and the 
resulting mixture was reacted at room temperature for 12 hr. 
Ethyl acetate and an aqueous solution of ammonium chloride were 
added to the reaction solution, and the resulting organic layer 
was then separated, washed with water, dried and concentrated. 
To the resulting residue were added ethanol and a 2N aqueous 
solution of hydrochloric acid, and the resulting mixture was 
reacted at 50°C for 30 min, followed by the evapora tion^-. The 
resulting residue was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water and 
brine, and dried. The solvent was removed, and the resulting 
residue was purified by NH- silica gel column chromatography 
(ethyl acetate/hexane system) , to give the title compound as 
a pale yellow oil. The oil was converted into a hydrochloride 
in a conventional manner, to give 0.12 g of the title compound 
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as a yellow powder . 
Hydrochloride: 
m.p.; 144-146''c 

^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1.34 ( t , J = 7 . 2Hz , 3H) , 2.02- 

2.11 (m,2H) , 2.7 0 (t, J = 7 .2Hz, 2H) , 3 . 18 - 3 . 27 (m, 2H) , 

3.3 4(q, J = 7.2Hz,2H) , 3 . 50 - 3 . 65 (m, 4H) , 3 . 98 (br - d , 2H) , 

4 . 12 (t, J=6 . OHz, 2H) , 7 . 09 (d, J=8 . 8Hz, 2H) , 7.58 (br- t, IH) , 

7 .73 (br-t, IH) , 7.9 6 (d, J- 8.0Hz, IH) , 8.01 (s,lH) , 

8 . 10 (d, J=8 . OHz, IH) , 8 . 16 (d, J=8 - 8Hz, 2H) , 11 . 22 (m, IH) . 

MS(ESI) m/z 401(M+H)\ 

T^yamplPi .qyn^hPR^g of - f A ■ M .Tni:>t-hyl th 1 npropoxv) nhpn v1 1 - 

1 - M - P>i->iy1 pi p<:>r-a7.-i n - 1 - y1 ^ i gogiHnnl Tng> hydrochloride 



THF (6 ml) , DMF (6 ml) and sodium thiomethoxide (270 mg) 
were added to 3 - [4 - (3 -methanesulf onate propoxy) phenyl] - 1 - 

o 

(4 -ethylpiperazin- 1 -yl) isoquinoline, and then reacted at 80 C 
for 10 hr. The reaction solution was partitioned between ethyl 
acetate and water, and the organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography, to give an oil (258 mg, yield; 
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81%) - The oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as a yellow amorphous. 
Hydrochloride (amorphous) : 

^H-NMR (4 0 0MHz, DMSO-ds) ; 6 (ppm) 1.3 3 (t, J = 7.2Hz, 3H) , 1.88- 
2.05(m,2H), 2.09(s,3H), 2 . 6 5 ( t , J = 7 . 2Hz , 2H) , 3 . 2 0 - 3 . 2 8 (m, 2H) , 
3.30-3.40 (m,2H) , 3 . 46 - 3 . 53 (m, 2H) , 3.63 (d, J=ll . 2Hz , 2H) , 
3 . 99 (d, J=13 . 6Hz, 2H) , 4 . 13 ( t , J= 6 . 4Hz , 2H) , 7 . 07 (d , J=8 . 8Hz , 2H) , 
7.57 (t, J=8.4,Hz,lH) , 7 . 7 2 ( t , J- 8 . 4Hz , IH) , 7 . 9 6 ( d , J= 8 . 4Hz , IH ) , 
8.00{s,lH) , 8.0 9(d, J=8.4Hz,lH) , 8 . 14 (d , J= 8 . 8Hz , 2H) . 
MS (FAB) m/z 422 (M+H)* 
Free compound: 

'H-NMR(400MHz, CDCI3) ; 6 (ppm) 1.17 ( t , J=7 . 2Hz , 3H ) , 2.08- 
2.13(m,2H) , 2.14(s,3H) , 2 . 55 (q, J=7 . 2Hz , 2H) , 
2 .72 (t, J=7 . 2Hz, 2H) , 2.77 (br, 4H) , 3 . 58 (br, 4H) , 
4 . 13 (t, J=6 . OHz , 2H) , 6 . 9 9 ( d , J= 8 . 8Hz , 2H) , 

7.43 (ddd, J=8.4, 8.0, 1.2Hz, IH) , 7 .56 (ddd, J=8.4, 8.0, 1 . 2Hz , IH) , 
7.61 (s, IH) , 7.7 6 (d, J= 8.0Hz, IH) , 8 . 0 5 (d , J= 8 . 4Hz , IH ) , 
8 . 11 (d, J=8 . 8Hz, 2H) . 

Ryampi p> SS Ryn th^fi "i s of - [A - ( - 

Miai-hy1 fiiil f onpT-npnxy) phenyl 1 - 1 - (4 - ethyl pi ppr a zi n - 1 - 
y1 ) T soqii i nol i np^ by drnr hi ot i de 



178 



98046PCT 




SOzMe 



In the same manners as in Examples 161-2 and then 20, the 
free compound of the title compound was obtained (47 mg, yield; 
31%) from 1 -bromo- 4 - (3 -methylsulf onpropoxy) benzene (855 mg) 
and 3 -bromo- 1- (4 - ethylpiperazin- 1 -yl) isoquinoline (107 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 113-115°C 

'H-NMR(4 00MHz,DMSO-d6) ; 6 (ppm) 1.3 3 (t, J-7 . 2Hz , 3H) , 2 .15- 
2.22{m,2H) , 3.04 (s, 3H) , 3.20-3.28 (m,2H) , 3 . 2 9 - 3 . 3 8 (m , 4H) , 
3.49(t,J=12.4Hz,2H), 3.63(d,J=12. OHz, 2H) , 

3.99 (d, J=13 .6H2,2H) , 4 . 17 ( t , J= 6 . 4Hz , 2H ) , 7 . 0 8 ( d , J= 8 . 8Hz , 2H ) , 
7.58{t, J=8.0,Hz,lH) , 7 . 7 3 ( t , J= 8 . OHz , IH) , 7 . 9 5 (d , J= 8 . OHz , IH) , 
8.01(s,lH), 8.10(d,J=8. OHz, IH) , 8 . 16 (d, J=8 . 8Hz, 2H) . 
MS (FAB) m/z 454(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 11 ( t , J = 7 . 2Hz , 3H) , 2.25- 
2.3 5 (m, 2H) , 2 . 50 (q , J=7 . 2Hz , 2H) , 2.7 0(br,4H) , 2.89 (s, 3H) , 
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3-19-3.23 (m,2H) , 3-52(br,4H) , 4 . 10 ( t , J=6 . OHz , 2H) , 

6 .90 (d, J-8.8HZ, 2H) , 7.36 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 

7.50(ddd, J=8.4,8.0,1.2Hz,lH) , 7.54(s,lH), 7 . 69 (d, J=8 . OHz , IH) , 

7 . 98 (d, J=8 . 4H2, IH) , 8 . 04 (d, J=8 . 8Hz , 2H) . 

Ryampl f> ^^fi gynt-hpgig of l-(4-r2-(l- 

iTnHria:^O T iy1 \ P>l-Vioyy1 phenyl > >1 - ( 4 > R th v1 D i DPra Z 1 n - 1 > 
y1 ) 1 RoqiH nol t n <a hyrlTTtrhl niri df> 



3- [4- (2-Methanesulf onate ethoxy) phenyl ] -1- (4- 
ethylpiperazin-l-yl) isoquinoline (768 mg) was dissolved in DMF 
(10 ml) , to which were then added 60% sodium hydride (221 mg) 
and imidazole (575 mg) , and the resulting mixture was reacted 
at 60°C overnight. The reaction solution was partitioned 
between ethyl acetate and water, and the resulting organic layer 
was washed with brine, dried and evaporated. Then, the 
resulting residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give a yellow 
oil (576 mg. yield; 80%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
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'H-NMR (400MHz, DMSO-dg) ; 6 (ppm) 1 . 34 ( t , J=7 . 2Hz , 3H) , 3.18- 
3.26(m.2H). 3 . 30 - 3 . 40 (m, 2H) , 3 . 53 - 3 . 62 (m, 2H) , 

3.94(d, J = 13.2Hz,2H) , 4 . 48 (d, J=5 . 2Hz , 2H) , 4 . 67 (d, J = 5 . 2Hz , IH) . 
7 . 09 (d, J=8 .8Hz, 2H) , 7 . 58 ( t , J=8 . OHz , IH) , 7.72(s,lH), 
7.73(t,J-8.0Hz,lH) , 7.89(s,lH), 7 . 9 6 (d , J= 8 . OHz , IH) , 
S.OKs.lH), 8.10(d, J=8.0Hz,lH) , 8 . 16 ( d , J= 8 . 8Hz , 2H) , 
9 . 30 (s. IH) . 

MS (FAB) m/z 428 (M+H)*. 
m.p. ; 160-162°C 
Free compound: 

'H-NMR (400MHz, CDClj) ; (5 (ppm) 1 . 18 ( t , J = 7 . 2Hz . 3H) , 
2.55(q, J=7.2Hz,2H) . 2.77(br,4H). 3 . 58 (br. 4H) , 4.27- 
4.30(m,2H), 4 . 36 - 4 . 38 (m, 2H) , 4 . 2 8 - 4 . 3 0 (m, 2H) , 

6 . 96 (d, J=8 . 8HZ, 2H) , 7 . 07 - 7 . 09 (m. 2H) , 7 . 4 4 (dt , J=8 . 0 , 1 . 2Hz , IH) , 
7.57 (dt,J=8. 0.1. 2H2,1H) , 7.61(s,lH). 7.62(br.lH). 
7 .77 (d, J=8 . OHz, IH) , 8 . 0 6 ( d , J= 8 . OHz , IH ) . 8 . 11 (d. J=8 . 8Hz , 2H) . 
F.vampi P S7 gyr>i-hPR - ifi of ^ - f 4 - T 3 - (4 - nvr i dvl ) propoxvl Dhen vl > - 
1 . (4-pMiylpipPT-a^in -l -y1 M goqiiinnl i nfi h vd rorh 1 or 1 dfi 
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The free compound of the title compound was obtained (333 
mg, yield; 76%) from 3 - (4 -hydroxyphenyl) - 1 - (4 - 
ethylpiperazin - 1 -yl ) isoquinoline (322 mg) and 2-(3- 
methanesulf onate propyl) pyridine (417 mg) , in the same manner 
as in Example 51. The free compound was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 129-131°C 

^H-NMR {4 0 0MHz, DMSO-dg) ; (5 (ppm) 1.34(t,J = 7.2H2,3H), 2.16- 

2.24 (m,2H) , 3.10(t, J=7.2Hz,2H) , 3 . 2 0 - 3 . 2 6 (m, 2H) , 3.30- 

3.3 9{m,2H) , 3 . 4 6 - 3 . 56 (m, 2H) , 3 . 62 ( d , J= 11 . 2Hz , 2H) , 

3.97 (d, J=13.2Hz,2H) , 4 . 11 ( t , J= 6 . OHz , 2H) 7 . 04 ( d , J= 8 . 8Hz , 2H) , 

7 .58 (t, J=8 . OHz, IH) , 7.73 (t, J=8. OHz, IH) , 7 . 96 (d, J=8 . OHz, IH) , 

8 . 00 (s, IH) , 8 . 02 (d, J=6 . 8H2, 2H) , 8 . 10 (d, J=8 . OHz, IH) , 

8 . 15 (d, J=8 . 8Hz, 2H) , 8 . 85 (d, J=6 . 8Hz , 2H) . 

MS(FAB) m/z 453(M+H)\ 

Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 0 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 2.11- 

2,18 (m, 2H) , 2.56 (q , J = 7 . 2Hz , 2H) , 2.7 6(br,4H) , 

2.85(t, J=7.6H2,2H) , 3.5 8(br,4H) , 4 . 03 ( t , J= 6 . OHz , 2H) , 

6 . 98 (d, J=8 . 4Hz, 2H) , 7 . 16 (d, J=4 . 8Hz, 2H) , 7 . 43 (t, J=8 . OHz, IH) , 

7.57 ( t, J= 8.0Hz, IH) , 7,62 (s, IH) , 7 . 7 6 ( d , J= 8 . OHz , IH) , 

8.06 (d,J=8. OHz, IH) , 8 . 11 (d, J=8 . 4Hz , 2H) , 8 . 5 1 ( d , J = 4 . 8Hz , IH) . 

Ryampi P SR .qynl-hps -ig of 1 - ( 4 - F 2 - ( 2 - mp thvl Dvr 1 d 1 n - S - 

yl ) Pfhoyyl ph ony 1 1 - 1 - ( A > f^th yl p-ipp-ray-i n - 1 -yl ) i RoqiH nol i ne 
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DMF (10 ml), potassium carbonate (897 mg) and 2- 
methyl-5- (2-methanesulfonate ethyl) pyridine (558 mg) were 
added to 3 - (4 - hydroxyphenyl ) - 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline (432 mg) , and the resulting mixture was reacted 
at 100°C for 3 hr . The reaction solution was thereafter 
partitioned between ethyl acetate and water, and the resulting 
organic layer was washed with brine, dried and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give a yellow 
oil (268 mg, yield; 46%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 136-138°C 

'H-NMR (40 0MHz, DMSO-dg) ; 6 (ppm) 1 . 34 ( t, J = 7 .2Hz, 3H) , 2 . 81 (s, 3H) , 
3 . 18-3 . 26 (m, 2H) , 3 . 3 0 - 3 . 3 8 (m, 2H) , 3 . 5 3 - 3 . 6 2 (m, 4H) , 
3.95(t, J = 13.2Hz,4H) , 4 . 5 2 ( t , J= 6 . 4Hz , 2 H ) , 7 . 09 ( d , J= 8 . 8Hz , 2H) , 
7 . 58 (t, J = 8 . OHz, IH) , 7 .73 (t, J=8 . OHz , IH) , 7 . 81 (d, J=8 . OHz, IH) , 
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7.90{d, J=8.0Hz, IH) , 7 . 96 (d. J=8 . OHz , IH) , 8.01(s.lH), 

8.10 (d. J=8.0Hz,lH) . 8.15(d, J=8.8Hz,2H) , 8 . 44 ( t , J= 8 . OHz , IH) . 

MS (FAB) m/z 453 (M+H)*. 

Free compound: 

'h-NMR (400MHz, CDCI3) ; (5 (ppm) 1 . 17 ( t , J-7 . 2Hz . 3H) , 2.55(s,3H), 
2.56 (q. J = 7.2Hz,2H) , 2.75(br,4H), 3 . 26 ( t . J= 6 . 8Hz , 2H) . 
3.58(br,4H), 4 . 41 ( t , J=6 . 8Hz , 2H) , 6 . 99 (d, J=8 . 8Hz , 2H) . 7.00- 
7.03 (m.lH) . 7. 10 (d, J- 8.0Hz, IH) , 7 . 42 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 
7.50(d, J=8.0Hz,lH) . 7 . 56 (ddd, J=8 . 4 , 8 . 0 . 1 . 2H2 , IH) , 7.60(s.lH). 
7 .75 (d, J=8 . OHz, IH) , 8 . 05 (d, J=8 . 4Hz , IH) , 8 . 09 (d, J=8 . 8Hz , 2H) . 

g-if^mpli:. "^Q gynl-hPsi c: r.f 1 - f 1 - Kfhvl n 1 nPrf> Z 1 T1 - 4 - Vl )- - f 4 -( N - 




1- (l-Ethylpiperazin-4-yl) -3- (4- 
hydroxyphenyl) isoquinoline (333 mg) was dissolved in 
tetrahydrofuran (5 ml) , ethyl isocyanate (800 ml) was added 
thereto, and then the mixture was stirred at room temperature 
for 3 hr. The reaction mixture was evaporated. The resulting 
residue was purified by silica gel column chromatography 
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(methylene chloride/methanol system) , and then recrys tallized 
from ethyl acetate/hexane , to give the free compound of the 
title compound. The free compound was converted into a 
hydrochloride in a conventional manner, which was then 
recrystallized (from ethanol/isopropyl ether) , to give the 
hydrochloride of the title compound as yellow crystals (313 mg , 
yield; 70%) . 
Hydrochloride : 
m.p. ; 146-150''c 

'H-NMR (400MHz, DMSO-dg) ; 5 (ppm) 1.08 (3H, t, J«7.2Hz) , 
1 . 30 (3H, t, J=7 .2Hz) , 3 . 0 5 - 3 . 14 ( 2H , m) , 3 . 16 - 3 . 24 ( 2H , m) , 
3 . 31 (IH, t, J-11 . 6Hz) , 3 . 34 (IH, t, J=ll . 6Hz) , 
3.49 (2H,t,J= 13.2Hz) . 3 . 59 (2H, d, J=ll . GHz) , 
3.98(2H,d, J=13.2Hz) , 7 . 21 ( 2H , d , J= 8 . BHz ) , 

7.58 (IH, ddd, J-8HZ, 7Hz, 1 . 2Hz) , 7.72 ( IH , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 

7.79(lH,t,J= 5.6Hz) , 7 . 9 6 ( IH , d , J= 8Hz ) , 8.05 (IH, s) , 

8 . 09 (IH, d, J=8Hz) , 8 . 17 ( 2H , d, J= 8 . 8Hz ) , 1 0 . 82 ( IH , br - s ) . 

ESI -Mass ; 405 (MR*) . 

Ryamplf^Q fin anH 1 c^yn f hp> s i a nf (7.) -1 - ( 4 - Fl thy 1 p i ppra Z i n - 1 - 

Y^ \ - - {A -hyH-rnyyiTTiT nnTnf^ ^hy^ pbfanyl ) i KoqiH nnl ine — and 
(F.^ - 1 - f 4 - Kthy l pS ^^TPtvA n - 1 - v1 ) - 3 > (4 - 
hyHr-nvy T mi 7^^>m<a^hy1 phpny 1 \ i goqn t nol t np> 
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1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
f ormylphenyl ) isoquinoline (3.00 g) obtained in Example 17 - 5 was 
reacted with hydroxylamine hydrochloride (0,90 g) and sodium 
acetate (1.10 g) in ethanol (50 ml) at 60°C for 2 hr. The 
reaction solution was evaporated, and then the resulting 
residue was extracted in methylene chloride, washed with brine 
and dried. The solvent was removed, and the resulting residue 
was isolated and purified by silica gel column chromatography 
(methylene chloride/methanol system), to give (Z)-l-(4- 
ethylpiperazin - 1 -yl ) -3- (4- 

hydroxyiminomethylphenyl) isoquinoline (1.01 g) and (E)-l- 
(4 -ethylpiperazin- 1 -yl) -3- (4- 

hydroxyiminomethylphenyl) isoquinoline (1.52 g) , both as 
yellow solids. 0.30 g each of the compounds was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochlorides of the title compounds as yellow powders (0.32 
g and 0.35g, respectively). 
(Example 6 0) 

(7.) -^ - M-Kthylp-ipprazin-1 - yl) f4- 
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hyHTTt-yyi mi nnm ^ *■y>y^ phenyl ) i snnii i nol i ns hvdrQCh] nri de 



'H-NMR (400MHz, DMSO-dj) ; 5 (ppm) 1 . 33 ( t , J = 7 . 2Hz , 3H) , 3.18- 
3.28(m,2H), 3 .29-3 .41 (m. 2H) , 3 . 50 - 3 . 66 (m, 4H) . 3.98- 
4.06(m,2H), 7.60-7.66(m,lH) , 7 . 74 (d, J-B . 4Hz , 2H) . 7.73- 
7.79(m,lH). 8.00(d, J=8.4Hz, IH) , 8 . 13 (d, J=8 . 8Hz . IH) , 
8.15(S.1H), 8.21(S.1H), 8.25 (d, J=8 .4Hz, 2H) , 11.13(m.lH). 
MS (FAB) m/z 361 (M+H) * . 
(Example 61) 

fF^ -1 - f / i-TChViYlp-ipf»T-a7:in-1 - v1 ) - 3- (4- 

hyH-rovyi mi nr>mt»Miy1 phenyl \ i goqu i nnl i nft hydrorhl orl dft 
m.p.; 24 3°C (decomp.) 

'H-NMR(400MHz,DMSO-ds) ; 5 (ppm) 1 . 32 ( t , J = 7 . 2Hz , 3H) . 3.19- 
3.29(m,2H), 3 . 2 9 - 3 . 41(m. 2H) . 3 . 48 - 3 . 67 (m, 4H) , 3.97- 
4.06(m,2H), 7 . 6 0 - 7 . 66 (m . IH) , 7 . 73 (d, J-8 . 4Hz , 2H) , 7.72- 
7 .79 (m, IH) . 8.00(d, J=8.4Hz,lH) , 8 . 13 (d . J= 8 . 8Hz , IH) , 
8.15(s,lH), 8.21(s,lH), 8 . 25 (d , J=8 . 4Hz , 2H) , 10.98(m,lH). 
MS (FAB) m/z 361 (M+H)*. 

F.-yampi^ (i7. .qyn^hPs^ R of 3 - ( 4 - nvfln nnhen v1 ) - 1 - ( 4 - 
«:»thy1 pi pg>Ta^i n - 1 - y1 ^ i gr>qni nol i hvdrorhl nri dfi 



m.p.; 239°C (decomp.) 




CN 




N 
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(E, Z) -1- (4-Ethylpiperazin-l-yl) -3 - (4- 
hydroxyiminomethylphenyl) isoquinoline (1.92 g) obtained in 
Example 61 was reacted with acetic anhydride in acetic acid at 
120°C for 1.5 hr. The reaction solution was evaporated, and 
to the resulting residue were then added ethyl acetate and a 
10% aqueous solution of potassium carbonate, and the mixture 
was then extracted with ethyl acetate. The resulting organic 
layer was washed with water and brine, dried and concentrated. 
The resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
1.7 8 g of the free compound of the title compound. 0.2 8 g of 
the resulting free compound was converted into a hydrochloride 
in a conventional manner, to give 0.23 g of the title compound 
as a yellow powder. 
Hydrochloride: 
m.p.; 2 4l''c (decomp.) 

^H-NMR (4 0 0MHz , DMSO-dg) ; 6 (ppm) 1 . 34 (t, J = 7 . 2Hz, 3H) , 3.18- 

3 . 28 (m, 2H) , 3.29-3.41(m,2H), 3.51-3.66(m,4H), 3.99- 

4 . 07 (m, 2H) , 7 . 6 5 - 7 . 7 1 (m , IH) , 7 . 77 - 7 . 8 3 (m, IH ) , 

7.9 9(d, J=8.8Hz,2H) , 8 . 03 (d, J-8 . 4Hz , IH) , 8.29(s,lH) , 

8 . 41 (d, J=8 . BHz ,2H), 11.20(m,lH). 

MS(FAB) m/z 343(M+H)\ 

F.vampl f> fi"^ c!yT^^hl:>g;^ g nf 1 - ( 4 - Pt hyl pi ppra 7. i n - 1 -y1 ) - 3 - (4 - N- 
pr-opyl ami nonaTh>nny1 php^nyl ) A soqurnnl i np hydrorhl ori de 
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o 




(4 -N- Propylaminocarbonylphenyl ) tributyls tannum (1 . 350 
g) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 - yl ) isoquinoline (0.820 
g) were reacted in the presence of tetrakistriphenylphosphine 
(0.116 g) in xylene (20 ml) in nitrogen atmosphere overnight. 
After cooling, the reaction solution was filtered. The 
resulting filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with a 5N aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, dried and concentrated. The 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system), to give 0.578 g 
of the free compound of the title compound as a pale yellow solid . 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 02 ( t , J = 7 . 2Hz , 3H) , 
1 . 18 (t, J = 7 . 2Hz, 3H) , 1 . 63 -1 .73 (m, 2H) , 2 . 56 (q, J = 7 . 2Hz, 2H) , 
2 . 77 (br- 1, 2H) , 3 . 46 (dt, J=6 . 0, 7 . 2Hz , 2H) , 3 . 6 0 (br - 1 , 4H) , 
6 . 19 (br- 1, IH) , 7 .49 (br- 1, IH) , 7 . 61 (br - 1 , IH) , 7 .75 (s, IH) , 
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7.81(d, J=8.0Hz,lH) , 7 . 86 (d, J=8 . 8Hz , 2H) , 8 . 09 (d, J=7 . 6Hz , IH) , 
8.24 (d, J=8.8H2,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride: 
m.p. ; 149-150°C 

'H-NMR {4 00MHz, DMSO-dg) ; 5 (ppm) 0.92(t,J = 7.2Hz,3H), 

1.33(t, J=7.2Hz,3H) , 1 . 57 (dq , J = 7 . 2Hz , 2H) , 3 . 2 1 - 3 . 2 8 (m, 2H) , 

3.32-3.40(m,2H) , 3 . 53 (br - t , 2H) , 3 . 64 (br-d, 2H) , 4 . 03 (br - d, 2H) , 

7.65 (br- t, IH) , 7.77 (br- t, IH) , 7 . 99 (d, J=8 . 4Hz, 2H) , 

8.02{d, J=7.6Hz,lH) , 8 . 14 (d , J= 8 . 4Hz , 2H ) , 8.21(s,lH), 

8.2 8(d, J=8.4Hz,2H) , 8 . 5 6 { t , J=7 . 2Hz , IH ) , 10 . 87 (br - s , IH) . 

MS (FAB) m/z 403 (M+H)*. 

Ryampl ^ fid gyn1-bP>c;T r nf ^ - ("4 . M -hyriroyy- 1 - ryrl ohpxen - 1 > 
y1 ) phP»ny1 ] . ^ • < d -pMi yl pi pP>T-a7:irt - 1 - yl ) i ROmii nol 1 ne 
byHr-orhl nri de 




OH 
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In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo - 4 - (4 - acetoxy - 1 - cyclohexen- 1 - 
yDbenzene (477 mg) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline (200 mg) . Methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (1 ml) were added to the resulting 
oil, and then the mixture was heated under reflux for 1 hr . The 
reaction solution was partitioned between ethyl acetate and 
water, and the resulting organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography (hexane/ethyl acetate system) , 
to give a colorless oil (175 mg, yield; 68%) . The oil was 
converted into a hydrochloride in a conventional manner, to give 
hydrochloride of the title compound as white crystals. 
Hydrochloride : 
Melting point; 164-166°C 

^H-NMR(4 00MHz,DMSO-d6) ; d (ppm) 1.3 3 (t, J = 7 .2H2, 3H) . 

1.63 (br, IH) .2.44 (br, 2H) . 3 . 24 ( t , J=6 . GHz, 2H) , 3 . 35 - 3 . 40 (m, 2H) , 

3.45-3.50{m,2H).3.63(d,J=11.6Hz,2H).3.82(br,4H). 

4 . 00 (d, J=14 . 8Hz, 2H) . 6 . 17 (s, IH) . 7 . 55 (d, J=8 .4Hz, 2H) > 

7 . 61 (t, J=8 . OHz, IH) , 7 .74 ( t, J=8 . OHz, IH) . 7 . 9 9 ( d , J = 8 . OHz, IH) . 

8.10(s,lH).8.11(d,J=8. OHz , IH) , 8 . 16 (d, J=8 . 4Hz , 2H) . 

MS (FAB) m/z 414(M+H)\ 

Free compound: 

'h-NMR (4 0 0MHz, CDCI3) ; 6 (ppm) 1.19(t,J = 7.6Hz,3H).1.86- 

1 . 89 (m, IH) . 2 . 05 -2 . 10 (m, IH) . 2 . 24 -2 . 31 (m, IH) . 2 . 55-2 . 66 (m, 3H) . 

2 . 57 (q, J = 7 . 6Hz, 2H) . 2 . 7 7 (br , 4H ) . 3 . 6 0 (br , 4H ) , 4 . 0 6 - 4 . 14 (m , IH) . 
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6 . 17 (s, IH) . 7 .46 (t, J=8.4Hz, IH). 7 . 5 0 (d, J=8 . 4Hz , 2H) . 
7,59 (t, J=8 .4Hz, IH), 7 . 7 6 ( S , IH) . 7 . 79 (d, J=8 . 4Hz , IH) . 
8 . 08 (d, J=8 . 4Hz, IH) , 8 . 14 (d, J=8 . 4Hz, 2H) . 
Fyampi 13 fiS c;yn^h<afl ^ g nf - f d - am 1 nonh fin vl ) >1 > (4- 



Ethanol (30 ml) and a 2N aqueous solution of hydrochloric 
acid (4 ml) were added to 3 - (4 - acetamidephenyl ) - 1 - ( 4 - 
ethylpiperazin-l-yl) isoquinoline, and the resulting mixture 
was stirred at 80°C for 4 hr . The reaction solution was basif ied 
with a IN aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography, to 
give an oil (71 mg, yield; 7%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride: 
m.p. ; 2 67 -26 8''c 

'h-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) 1.3 5 (t, J = 7 .2Hz, 3H) , 3.20- 
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3.2 6 (m, 2H) , 3 . 3 0 - 3 . 4 0 (m, 2H) , 3 . 56 - 3 . 62 (m, 4H) , 

4.02 (d, J=13.2Hz,2H) , 7 . 54 (d, J=8 . 4Hz , 2H) , 7 . 64 ( t , J=8 . 0 , Hz , IH) , 
7.77 (t,J= 8.0Hz, IH) , 8 . 0 0 (d , J« 8 . OHz , IH) , 8.13{s,lH) , 
8 . 14 (d, J=8 . OHz, IH) , 8 . 31 (d, J-8 .4Hz, 2H) . 
MS (FAB) m/z 333 (M+H)\ 
Free compound: 

'H-NMR (400MHz, CDCI3) ; (5 (ppm) 1.17 (t, J = 7 .2Hz, 3H) , 

2.55(q, J=7.2Hz,2H) , 2.7 5(br,4H) , 3.57{br,4H) , 3.7 9(br,2H) , 

6.7 8 (d,J= 8.4Hz, 2H) , 7 . 4 9 ( t , J= 8 . OHz , IH) , 7 . 55 ( t , J=8 . OHz , IH) , 

7 . 57 (s, IH) , 7 . 74 (d, J=8 . OHz, IH) , 8 . 01 ( d , J= 8 . 4Hz , 2H ) , 

8 . 04 (d, J-8 . OHz, IH) . 

F.yamplf^ fifi .qy^i^hf^c; ^ g ^ - f 4 - f N . N > d i mf? thy 1 ami no ) ph RTiy 1 1 - 1 - 

f d - p^thyl pT ppTPi 7: 1 n - 1 -y1 ) \ sogn i nnl i np> di hydr-nrhl or i de 



According to the method of Example 10-1, 3-[4-(N,N- 
dimethylamino) phenyl] isoquinolin- 1 -one was obtained from N- 
methyl -o- toluamide (4.47 g) and 4-(N,N- 
dimethylamino) benzonitrile . 

Subsequently, the resulting 3-[4-{N,N- 
dimethylamino) ] isoquinolin-l-one (2.834 g) was added to 
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phosphorus oxychloride (25 ml), and the resulting mixture was 
heated at llO^'c for 1.5 hr. The reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
dried over magnesium sulfate. The solvent was removed, and the 
resulting l-chloro-3- [4- (N, N- dimethylamino) ] isoquinoline was 
reacted with N- ethylpiperazine (35 ml) at 120''c for 5 hr. The 
reaction solution was evaporated, and the resulting residue 
were added ethyl acetate and water. The resulting organic layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 2.687 g of the free 
compound of the title compound as a pale yellow oil. 
Free compound: 

'h-NMR(400MH2, CDCI3) ; 6 (ppm) 1.17 ( t , J = 7 . 4Hz , 3H) , 
2.55(q, J = 7.4Hz,2H) , 2 . 7 5 (br - 1 , 4H ) , 3.02(s,6H), 3 . 5 8 (br - 1 , 4H) , 
6.82(d, J = 8.8H2,2H) , 7 . 3 8 (br - t , IH ) , 7 . 5 3 (br - t , IH ) , 7.58{s,lH) , 
7 .74 (d, J=8.4Hz, IH) , 8 . 04 ( d , J= 8 . 4Hz , IH) , 8 . 09 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether, to give the title compound as a yellow powder. 
Hydrochloride: 
m.p.; 160-162°C (decomp.) 

^H-NMR (4 00MHz, DMSO-dJ ; & (ppm) 1.34(t,J = 7.2Hz,3H), 3.11(s,6H), 
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3.19-3.25(in,2H) , 3 . 30 - 3 . 38 (m, 2H) , 3 . 55 - 3 . 62 (m, 4H) , 4.00(br- 
d,2H), 7.54 (br-s,2H) , 7 . 6 0 (br • t , IH ) , 7 . 75 (br - 1 , IH) , 
7 . 98 (d, J=8 .4Hz, IH) , 8 . 07 (s, IH) , 8 . 11 (d, J=8 . OHz, IH) , 
8 .24 (d, j=8.4H2, 2H) , 11.31 (br-s, IH) . 
MS(FAB) m/z 361(M+H)\ 

K Y^mpl fi7 gyn^hf^R^g r^f - f ^1 - f ::> > by r1 rox vfi f h v1 ) am 1 n onh Ftn vl 1 - 
1.(4 - f>t-by1 pi pg^TRT; -1 ri - 1 .y1 M goqn t nnl i nfi hydrnrhl ori dp 




In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 1 - bromo - 4 - ( 2 - 
acetoxyethyl) aminobenzene (905 mg) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1-yl) isoquinoline (266 mg) . Ethanol (10 ml) 
and a 2N aqueous solution of hydrochloric acid (1 ml) were added 
to the resulting oil, and then the mixture was heated under 
reflux for 3 hr . The reaction solution was basified with a IN 
aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography, to give an oil 
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(120 mg, yield; 38%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 



hydrochloride of the title compound as a yellow amorphous. 
Hydrochloride (amorphous) : 
MS (FAB) m/z 377 (M+H)*. 
Free compound: 

'H-NMR {4 00MHz, CDCI3) ; <5 (ppm) 1.18 ( t, J = 7 . 2Hz, 3H) , 
2.56(q, J = 7.2Hz,2H) , 2.76(br,4H), 3 . 39 ( t , J=5 . 2Hz , 2H) , 
3.58(br,4H) , 3 . 8 8 ( t , J= 5 . 2Hz , 2H) , 6 . 7 5 ( d , J= 8 . BHz , 2H ) , 
7.39(t, J=8.4Hz,lH) , 7 . 4 4 ( d , J= 8 . 4Hz , IH ) , 7 . 54 ( t , J= 8 . 4Hz , IH) , 
7.57(S,1H) , 7.7 3(d, J=8.4Hz,lH) , 8 . 04 ( d , J= 8 . 8Hz , 2H) . 
F.yampi f> f; ft t^yn ^ b g i g of - M > p> r p f a m 1 d RDh PP Vl ) - 1 ' f 4 - 

iai-hy1 pi pp>T-a n ■ 1 - y i ) t Rogn i nol 1 hvdrorhl nri de 



In the same manners as in Example 20, the free compound 
of the title compound was obtained (1.09 g, yield; 40%) from 
from 1 -bromo-4 -acetoanilide (5.07 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (2.3 g) . The free compound 
was converted into a hydrochloride in a conventional manner. 



H 
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to give the hydrochloride of the title compound as yellow 

crystals . 

Hydrochloride : 

m.p. ; 180-182''c 

MS (FAB) m/z 375 (M+H)*. 

Free compound: 

'H-NMR(400MH2,CDCl3) ; 5 (ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H) , 2.21(s,3H), 
2.58(q, J=7.2Hz,2H) , 2.80{br,4H), 3.62(br,4H), 

7.45 ( t, J= 8.0Hz, IH) , 7 . 5 8 ( t , J- 8 . OHz , IH ) , 7 . 6 1 (d , J=8 . 8Hz , 2H) , 
7 .67 (s, IH) , 7 .78 (d, J-8. OHz, IH) , 8. 06 (d, J=8. OHz, 2H) , 
8 . 14 (d, J=8 . 8Hz, 2H) . 

T^-y^Tnpi f> fiQ gynrhPR-i g of -( d - p rhyl r?a rbonvl ami Hoph pnvl )- 1 - 
(il-f>^hy^p^p|:>•rar7r^n.^ . y i ^ i goqiHnol inR h vd rorh 1 or i d e 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (520 
mg, yield; 58%) from i -bromo - 4 - ethylcarbonylaminobenzene 
(3.85 g) and 3 - bromo - 1 - (4 - ethylpiperazin - 1 - yl ) isoquinol ine 
(745 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
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compound as yellow crystals. 
Hydrochloride : 
m.p.; ITS-IVS'^C 

'H-NMR (4 0 0MHz, DMSO-dg) ; 6 (ppm) 1.11 (t, J = 7 , 2Hz, 3H) , 
1.33(t, J«7.2Hz,3H) , 2 . 3 8 (q, J=7 . 2Hz , 2H) , 3 . 2 0 - 3 . 2 5 (m, 2H) , 
3 . 32-3 . 39 (m, 4H) , 3 . 52 ( t , J= 12 . 4Hz , 2H) , 3 . 62 (d, J=ll . 2Hz, 2H) , 
7.58 (t, J=&. OHz, IH) , 7 . 73 (t, J=8 . OHz, IH) , 7 . 75 (d, J-8 . 8Hz, 2H) , 
7 . 96 (d, J=8 . OHz, IH) , 8. 03(s,lH) , 8 . 10 (d , J=8 . OHz , IH) , 
8.15 (d, J=8.8Hz, 2H) , 10.10 (s, IH) . 
MS (FAB) m/z 389(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 17 ( t, J=7 . 2Hz, 3H) , 

1 . 27 (t, J-7 . 2Hz, 3H) , 2 . 42 (q, J = 7 . 2Hz, 2H) , 2 . 55 (q, J = 7 .2Hz, 2H) , 

2.75 (t, J=4 .4Hz, 4H) , 3 . 58 (t, J-4 .4Hz, 4H) , 

7.44 (ddd, J=8 .4,8.0,1. 2Hz, IH) , 7 . 57 (ddd, J=8 .4,8.0,1. 2Hz , IH) , 
7 . 63 (d, J=8 . 4Hz, 2H) , 7 . 65 (s, IH) , 7 . 76 (d, J=8 . OHz, IH) , 
8 . 06 (d, J=8 .4Hz, IH) , 8 . 14 (d, J-8 .4Hz, 2H) . 

F.yampi P> 7 0 fiynhbf>p ;i s r>f - M -p-ropyl rarbonyl ami nophfinyl ) - 1 - 
(4-<=>thylpip^T^7:in-1 - y1 ) i sogn - i nol i np> hyrl T-nr'h 1 ot i 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (604 
mg, yield; 53%) from 1 -bromo- 4 -propylcarbonylaminobenzene 
(4,13 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 -yl ) isoquinoline 
(913 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 170-172''C 

^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 0 . 94 (t, J=7 . 2Hz, 3H) , 

1.34(t, J=7.2Hz,3H) , 1 . 59 - 1 . 79 (m, 2H) , 2 . 35 (q, J-7 . 2H2 , 2H) , 

3 . 20-3 . 25 (m, 2H) , 3 . 30- 3 . 40 (m, 4H) , 3 . 54 -3 . 63 (m, 4H) , 

4.00(d, J=13.6Hz,2H) , 7 . 5 9 ( t , J= 8 . OHz , IH) , 7 . 7 3 ( t , J= 8 . OHz , IH ) , 

7.7 8(d, J=8.8Hz,2H) , 7 . 9 6 (d , J- 8 . OHz , IH) , 8.02(s,lH) , 

8 . 10 (d, J=8 . OHz, IH) , 8 . 14 (d, J=8 . 8Hz, 2H) , 10 . 40 (s, IH) . 

MS (FAB) m/z 403(M+H)\ 

Free compound: 

'H-NMR (4 00MHz , CDCI3) ; 6 (ppm) 1.03(t,J = 7.2Hz,3H), 

1 . 17 (t, J = 7 . 2Hz, 3H) , 1 . 72- 1 . 82 (m, 2H) , 2 . 37 (t, J = 7 . 2Hz , 2H) , 

2.56 (q, J=7 . 2Hz, 2H) , 2 . 76 (t , J=4 . OHz, 4H) , 3.58 ( t, J=4 , OHz, 4H) , 

7 . 45 (dt , J=8 . 0 , 1 . 2Hz, IH) , 7 . 57 ( dt , J= 8 . 0 , 1 . 2Hz, IH) , 

7 . 63 (d, J=8 . 4Hz , 2H) , 7 . 65 (s, IH) , 7 . 77 (d, J=8 . OHz, IH) , 

8.06(d, J= 8.0Hz, IH) , 8.14 ( d , J= 8 . 4H2 , 2H) . 

Kvampl P> 71 c;yn1-hpcii g nf 1 > (d > ^Miyl snl f onyl ami nophfinvl ) - 1 - 
(4 - f>thy1 pi pf^-ra 7 i n - 1 - y1 ) i 5 =1 oqn i nnl S np* by drnr hi or i dp 
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H 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (542 
mg, yield; 63%) from 1 -bromo-4 - ethylsulf onylaminobenzene 
(3.95 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 -yl) isoquinoline 
(648 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 198-20l''c 

^H-NMR (4 00MHz , DMSO-dJ ; 6 (ppm) 1 . 22 (t , J = 7 . 2Hz , 3H) , 

1.34 (t, J = 7 .2Hz, 3H) , 3 . 1 5 (q , J = 7 . 2Hz , 2H) , 3 . 18 - 3 . 24 (m, 2H) , 

3.30-3.39(m,2H), 3.53-3.62(m,4H), 4.00(d,J=13. 6Hz, 2H) , 

7.3 6 (d, J=8 . 8Hz, 2H) , 7 . 5 9 ( dt , J= 8 . 0 , 1 . 2Hz , IH ) , 

7 . 74 (dt, J=8 . 0, 1 . 2Hz, IH) , 7 . 97 (d, J=8 . OHz, IH) , 8 . 02 (s, IH) , 

8 . 10 (d, J=8 . OHz , IH) , 8 . 16 (d, J=8 . 8Hz, 2H) , 10 . 05 (s, IH) . 

MS(FAB) m/z 425(M+H)*. 

Free compound: 

^H-NMR (4 0 0MHz, CDCI3) ; 5 (ppm) 1 . 18 ( t, J=7 . 2Hz, 3H) , 
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1 . 39 (t, J=7 .2Hz, 3H) , 2. 56 (q, J-7 .2Hz, 2H) , 2.11 (br, 4H) . 
3.18{q, J=7.2Hz,2H) , 3.58(br,4H) , 7 . 32 (d, J-8 . 8Hz , 2H) , 
7.46 (ddd, J=8 .4, 8 . 0, 1 .2Hz, IH) , 7 .59 (ddd, J=8 .4, 8 . 0, 1 . 2Hz, IH) , 
7.65(s/lH) , 7.7 8(d, J=8.0Hz,lH) , 8 . 07 ( d , J= 8 . 4Hz , IH) . 
8.15{d, J«8.8Hz,2H) . 

TTvampI fa 7:3 fiyn^hps^ s nf '\ • i A -pr-npyl riiI f nnyl ami nnphf^nyl ) ■ 1 - 
(A > <athy1 p-i pf>T-a ^ t n > 1 - y1 ^ t snqn i nnl i np^ hyci-rnrh'l ot -i ri<a 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (1.31 
g, yield; 95%) from l-bromo-4 -propylsulfonylaminobenzene 
(4.69 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 -yl ) isoqu incline 
(1.0 g) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 163-16 5''C 

^H-NMR (4 0 0MHz, DMSO-dg) ; 5 (ppm) 0.9 5 (t, J = 7 .2Hz, 3H) , 

1 . 34 (t, J = 7 . 2Hz, 3H) , 1 . 6 6 - 1 . 7 6 (m, 2H) , 3 . 11 - 3 . 1 5 (m, 2H ) , 3.20- 
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3.2 5(m,2H) , 3 . 3 0 - 3 . 4 0 (m, 2H) , 3 . 51 - 3 . 62 (m, 4H) , 

4 . 00 (d, J=12 . 8Hz, 2H) , 7 . 35 (d, J=8 . 8Hz , 2H) , 7 . 60 ( t , J»8 • OHz , IH) , 
7 ,74 (t, J=8 . 0H2, IH) , 7 . 96 (d, J=8 . OHz, IH) , 8 . 02 (s, IH) , 
8 . 11 (d, J=8 . OHz, IH) , 8 . 16 (d, J=8 . 8Hz, 2H) . 
MS (FAB) m/z 439(M+H)\ 
Free compound: 

^H-NMR (4 0 0MHz, CDCI3) ; 6 (ppm) 0 . 91 ( t, J = 7 . 2Hz, 3H) , 

1 . 18 (t, J»7 .2H2, 3H) , 1 . 38-1 .48 (m, 2H) , 2 . 56 (q, J«7 .2Hz, 2H) , 

2.77(br,4H) , 3 . 11 - 3 . 16 (m, 2H) , 3.5 9{br,4H) , 

7 . 31 (t, J=8 . 8Hz, IH) , 7.47 (ddd, J=8 . 4,8.0,1. 2H2, IH) , 

7.59(ddd, J=8.4,8.0,1.2Hz,lH) , 7,66(s,lH), 7 . 7 9 (d , J= 8 . OHz , IH) , 

8 . 08 (d, J=8 .4Hz, IH) , 8 . 16 (d, J=8 . 4Hz, 2H) . 

Exflmplp 7 3 Synrhesi s of 1 - (4 -hutyl snl f nnyl ami nophenyl ) - 1 - 

( 4 >f>fhy1 p-i pf>T-a7: -i n - 1 -y1 M finqiii nnl -i hyd-rorhl nyi fip> 



H 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (828 
mg, yield; 94%) from 1 -bromo-4 -butylsulf onylaminobenzene 
(3.51 g) and 3-bromo-l- (4 - ethylpiperazin- 1 -yl) isoquinoline 
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(620 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 160-163°C 

*H-NMR(400MHz,DMSO-ds) ; 6 (ppm) 0 . 84 { t , J=7 . 2Hz , 3H) , 1.32- 
1.39(m,5H), 1.64-1.70 (m,2H) , 3 . 13 - 3 . 17 (m, 2H) , 3.22- 
3.24(m,2H), 3 . 33-3 . 38 (m, 2H) , 3 . 53 - 3 . 62 (m, 4H) , 

4.00(d, J=13.2Hz,2H) , 7 . 35 (d, J=8 . 4Hz , 2H) , 7 . 6 0 ( t . J=8 . OHz , IH) , 
7 .74 (t, J=8 . OHz. IH) , 7 . 97 ( d , J= 8 . OHz , IH ) . 8.03(s,lH), 
8.10 (d,J-8. OHz, IH) , 8 . 17 (d, J=8 .4Hz, 2H) . 
MS (FAB) m/z 453 (M+H)*. 

Free compound: 

'H-NMR(4 00MHz, CDClj) ; 5(ppm) 1 . 03 ( t , J = 7 . 6Hz , 3H) . 1.16- 
1.23(m,5H), 1.83-1.94 (m,2H) , 2 . 56 (q, J-7 . 2Hz , 2H) , 2.76(br,4H), 
3.01-3.13 (m,2H) , 3.59(br,4H), 7 . 31 (d, J = 8 . 4Hz , 2H) , 
7 .47 (ddd, J=8 .4, 8. 0, 1 .2Hz, IH) . 7.59 (ddd, J=8 .4, 8,0,1. 2Hz. IH) . 
7.66(S.1H), 7 .79 (d, J=8 . OHz. IH) , 8 . 07 (d , J=8 . 4Hz . IH) . 
8.15(d, J=8.4Hz.2H) . 

Rvampl p 74 HynthpsiR of T - < A - anl f nnami rlpphf>ny1 ^ - 1 - ( 4 - 
Pl-Tiy1 pi pp-ra^i n - 1 - y1 ) i snqiH nr>1 i n«a TiyriropM ni^i d«a 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (49 
mg, yield; 7%) from 1 -bromo - 4 -benzenesulf onamide (1.55 g) and 
3-bromo-l- (4 - ethylpiperazin- 1 -yl ) isoquinoline (386 mg) . The 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 

^H-NMR {4 00MHz, DMSO-dg) ; 8 (ppm) 1.3 3 (t, J = 7 .2Hz,3H) , 3.21- 

3.3 2(m,2H) , 3 . 3 6 - 3 . 4 2 (m, 2H) , 3 . 53 ( t , J= 6 . 8Hz , 2H) , 

3 . 63 (d, J=12 .OHz, 2H) , 4 . 05 (d , J=13 . 6Hz , 2H) , 7.45(s,2H) , 

7.67{t,J=8.0Hz,lH) , 7.79(t, J=8.0,Hz,lH) , 7 . 95 ( d , J- 8 . 4Hz , 2H) , 

8.02(d,J=8.0Hz,lH) , 8.15{d, J=8.0Hz,lH) , 8.23(s,lH) , 

8 . 38 (d, J = 8 . 4Hz , 2H) . 

Free compound: 

'H-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) T. 0 8 (t , J = 7 . 2Hz , 3H) , 

2 .46 (q, J=7 .2Hz, 2H) , 2.68(br,4H), 3.47(br,4H), 7.42(s,2H), 

7 . 62 (ddd, J=8 .4 , 8.0,1. 2Hz, IH) , 7.74 (ddd, J=8 .4 , 8 . 0, 1 .2Hz, IH) , 
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7.94 {d, J-8. 4Hz, 2H) , 7.97 (d, J=8 . OHz , IH) , 8 . 09 (d, J=8 . OHz , IH) , 
8.11 (s, IH) , 8.37 (d, J=8.4Hz,2H) . 

F.yampi P 7S gyn h h P> Q i g nf - f M .mnrphol 1 n yl > sill f nn Vl nben Vl 1 - 
1 - (A-iatViylpipg^T-a^in-l -y1 ^ -i goqn-inn1 T np> hyHroch 1 or i de 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (62 0 
mg, yield; 49%) from 4 - (morpholinylsulf onyl) bromobenzene 
(2.63 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 -yl ) isoquinoline 
(872 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
MS (FAB) m/z 467 (M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

2.57 (q, J = 7 .2Hz, 2H) , 2.7 7 ( t , J = 4 . 4Hz , 4H ) , 3 . 06 ( t , J = 4 . 8Hz , 4H) , 

3 . 61 (t, J = 4 . 4Hz, 4H) , 3 . 76 ( t, J = 4 . 8Hz , 4H) , 

7.53 (ddd, J=8.4 , 8.0,1. 2Hz, IH) , 7.64 (ddd, J-8 ,4,8.0,1. 2Hz, IH) , 
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7.77 (s, IH) , 7.84 (d, J=8.8Hz,2H) , 7 . 85 (d, J=8 . OHz , IH) , 
8.10(d, J»8.4Hz,lH) , 8 . 34 (d, J=8 . 8Hz , 2H) . 

Fvp>mpif^ ifi Synthftsis of ^■[(4- 

Mri omoT-phnI -i nyl ) siil fnnyl p henyl 1 -1 - f 4 ■ ^hy^ p i pp>-ra t: t n > 1 - 
y1 ) T sogninnl -inf hydrorhloride 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (550 
mg, yield; 38%) from 4 - ( thiomorpholinylsulf onyl) bromobenzene 
(5.55 g) and 3 -bromo - 1 - ( 4 - ethylpiperazin - 1 -yl ) isoquinoline 
(953 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride: 
m.p.; 268-270''c (decomp.) 

'H-NMR(400MHz,DMSO-d6) ; 6 (ppm) 1.34 (t, J = 7.2Hz, 3H) , 
2.69(t, J = 4.8Hz,4H) , 3 . 18 - 3 . 20 (m,-6H) , 3 . 3 2 - 3 . 4 0 (m , 2H) , 3.55- 
3 . 64 (m, 4H) , 4 . 03 (d, J=13 . 6Hz, 2H) , 7 . 68 (t, J=8 . OHz, IH) , 
7,80(t, J=8.0,Hz,lH) , 7 . 88 (d, J'=8 . 8Hz, 2H) , 8 . 0 5 { d , J= 8 . OHz , IH) , 
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8.16(d, J=8.0H2,1H) . 8.28 (s, IH) , 8 . 46 (d, J-8 . 8Hz , 2H) . 
MS (FAB) m/z 483 (M+H)* 
Free compound : 

'H-NMR(400MHz, CDCI3) ; 6 (ppm) 1.19 (t, J = 7.2Hz, 3H) , 

2 . 58 (q, J = 7 . 2H2, 2H) , 2 . 72 - 2 . 74 (m, 2H) , 2,79 (br, 4H) , 3.38- 

3.41 (m,2H) , 3.62(br,4H) , 7 . 53 (dt, J=8 . 0 , 1 . 2Hz , IH) , 

7 . 64 (dt, J«8 .0,1. 2Hz, IH) , 7 .70 (s, IH) , 7 . 82 (d, J = 8 . 8Hz, 2H) , 

7.83 (d,J= 8.0Hz, IH) , 8 . 10 (d , J=8 . OHz , IH) . 8 . 32 (d, J=8 . 8H2 , 2H) . 

Rvampl f> 77 gynf hf^fii s of ^ > F f 1 . 1 > 

f\A r>yyt-hi omnyphol i ny1 1 Rii 1 f onyl phf^nyl 1 - 1 - (4 - p thy 1 p i pera zi n - 1 - 
y1 ) 1 gnq nTnol in^a hvdrorhloridft 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (673 
mg, yield; 52%) from 1 -bromo- 4 - { 1 , 1 - 

dioxythiomorpholinyl) sulf onylbenzene (3.59 g) and 3-bromo- 
1 - (4 -ethylpiperazin- 1 -yl) isoquinoline (811 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
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yellow crystals* 
Hydrochloride : 
m.p. ; 198-200''C 

^H-NMR (4 00MHz, DMSO-dg); d (ppm) 1 . 34 (t, J=7 . 2Hz , 3H) , 3.22- 

3,25 (m, 2H) , 3 . 2 9 - 3 . 4 0 (m, 6H) , 3.51-3.55 (m,6H) , 

3.61(t, J=11.6H2,2H) , 4.04(d,J=13.6H2,2H) , 

7.69 (dt, J=8. 0, 1.2H2, IH) , 7 . 81 ( dt , J= 8 . 0 , 1.2Hz, IH) , 

7-95(d, J= 8.4Hz, 2H) , 8 . 05 (d , J= 8 . OHz , IH) , 8 . 1 6 (d , J= 8 . OHz , IH) , 

8.30(s,lH) , 8.4 9(d, J=8.4Hz,2H) , 

MS (FAB) m/z 515(M+H)\ 

Free compound: 

'h-NMR (4 00MHz, DMSO-dg) ; <5 (ppm) 1.10 (br- t, 3H) , 2.66 (br, 2H) , 
3 . 29-3 .31 (m, 4H) , 3 . 34 (br, 4H) , 3 .49 (br, 8H) , 

7.64(t, J=8.0H2,1H) , 7.76 ( t, J« 8.0Hz, IH) , 7 . 94 (d , J= 8 . 8Hz , 2H) , 

8.00(d, J=8.0Hz,lH) , 8 . 10 (d, J=8 . OHz , IH) , 8.19(s,lH) , 

8 . 48 (d, J-8 . 8Hz, 2H) . 

Ry;^Tnpi^ 7R Synthpsi R of 3 - (4 - 

^hVtyl sill f onyl aTninom< a h>iy1phP>rty1 ) -1 - f 4 - f> t.hvl D i nPTfl Z i n - 1 - 
y1 ) i RoqiH nnlinp b yrj-rnf-hloridR 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (655 
mg, yield; 49%) from l-bromo-4 -ethylsulfonylaminobenzene 
(2.73 g) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline 
(97 5 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
MS (FAB) m/z 439{M+H)\ 
Free compound: 

^H-NMR (4 0 0MHz, CDCI3) ; S (ppm) 1 . 18 ( t, J = 7 . 6Hz, 3H) , 
1.35(t, J=7.2Hz,3H) , 2 . 5 6 (q , J«7 . 2Hz , 2H) , 2.77(br,4H) , 
3.00(q, J=7.6Hz,2H) , 3.5 9(br,4H) , 4.37 ( d , J= 6 . GHz , 2H) , 
4.59 (br, IH) , 7.45 (d, J=8 . 4Hz , 2H) , 7.48 (t, J=8 .4Hz, IH) , 
7.60(t, J-8.4Hz,lH) , 7.7 0(s,lH) , 7 . 8 0 ( d , J=8 . 4Hz , IH) , 
8 . 09 (d, J=8 . 4Hz , IH) , 8 . 18 (d, J=8 . 4Hz , 2H) . 
Rvampl 79 gyn^hP>P^^^R of — 3 - ( 4 - 

f^fbyl ani f r>ny1 anri nop 1-by1 phf>Tiy1 ) -1 - f 4 - P thyl pi ppra z i n - 1 - 

y1 ) i soqn-i no1 "i n hyH-rorhl ori dp 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (1.22 
g, yield; 76%) from 1 -bromo-4 -ethylsulf onylaminoethylbenzene 
(3 . 54 g) and 3 -bromo- 1 - (4 - e thylpiperazin - 1 -yl) isoquinoline 
(1.14 g) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 194-197°C 

^H-NMR (4 00MHz , DMSO-dJ ; 6 (ppm) 1 . 16 (t, J = 7 . 2Hz, 3H) , 

1 . 34 (t, J = 7 . 2Hz, 3H) , 2 . 84 (t, J=7 . 2Hz, 2H) , 2 . 97 (q, J = 7 . 2Hz, 2H) , 

3 . 19-3 . 24 (m, 4H) , 3 . 33 - 3 . 39 (m, 2H) , 3 . 56 - 3 . 63 (m, 4H) , 

4 . 00 (d, J«13 . 2Hz , 2H) , 7 . 38 (d, J=8 . 4Hz, 2H) , 

7 . 61 (dt, J=8 . 0, 1 .2Hz, IH) , 7 . 75 (dt , J=8 . 0 , 1 . 2Hz, IH) , 

7 . 99 (d, J=8 . OHz, IH) , 8.07 (s, IH) , 8 . 11 (d , J=8 . OHz , IH) , 

8 . 13 (d, J=8 . 4Hz , 2H) . 

MS (FAB) m/z 453 (M+H) \ 

Free compound: 

'H'NMR (4 00MHz , CDCI3) ; 6 (ppm) 1.17(t,J = 7.2Hz,3H), 

1 . 28 (t, J = 7 . 6Hz, 3H) , 2 . 55 (q, J = 7 . 2Hz , 2H) , 2.76 (br, 4H) , 

2 . 92 (t, J=6 .4Hz, 2H) , 2 . 9 6 (q , J=7 . 6Hz , 2H) , 3 . 4 1 ( t , J=6 . 4Hz , 2H) , 

3.59 (br, 4H) , 4 . 36 (t, J=6 . 4Hz, IH) , 7.30 (d, J=8 .4Hz, 2H) , 

7.46 (ddd, J=8 . 4, 8. 0,1. 2 Hz, IH), 7.58 (ddd, J=8 .4,8.0,1. 2Hz , IH) , 

7 . 67 (s, IH) , 7 .78 (d, J=8 . OHz , IH) , 8 . 07 (d, J=8 .4Hz, IH) , 

8 . 12 (d, J=8 . 4Hz, 2H) . 

Example flO P;yn1-hP>c;-i s of > (4 - 
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g^Mnyl am-inosiil f ony 1 mP t h y 1 ph Pn v1 ) -1 - ( 4 - ft thvl D i Perri 7; i T i -l - 
y1 ) -1 RnqiiT nnl -i np hyH-rorhl nri dP 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (449 
mg, yield; 60%) from l-bromo-4- 

ethylaminosulf onylmethylbenzene (1.28 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (550 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 154-156°C 

'H-NMR (4 0 0MHz , DMSO-dJ ; 6 (ppm) 1.03(t,J = 7.2Hz,3H), 
1.31(t, J = 7.2Hz,3H) , 2.90-3.00 (m,2H) , 3 . 18 - 3 . 2 5 (m, 2H) , 3.30- 
3.40(m,2H), 3 . 4 9 - 3 , 6 2 (m, 4H) , 3 . 99 (d , J=13 . 6Hz , 2H) , 4.37(s,2H), 
7.09(br,lH), 7 .48 (d, J=8 .4Hz, 2H) / 7 . 6 0 ( t , J= 8 . OHz , IH ) , 
7.74(t, J=8.0Hz.lH) , 7 . 9 8 ( d , J= 8 . OHz , IH ) , 8.10 (s, IH) , 
8.11(d, J=8.0H2,1H) , 8 . 18 (d, J=8 .4Hz, 2H) . 



H 





N 
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MS (FAB) m/z 439 (M+H)*. 
Free compound: 

'H-NMR (400MHz, CDCI3) ; d (ppm) 1 . 14 - 1 . 20 (m, 6H) , 

2.57 (q, J=7.2Hz,2H) , 2.7 8(br,4H) , 3 . 10 (dd, J=7 . 2 , 6 . OHz , 2H) , 

3.6 0(br,4H) , 4 . 07 { t , J= 6 . OHz , IH) , 4.31(s,2H) , 

7.48 (ddd, J=8 .4,8.0,1. 2Hz, IH) , 7 . 49 (d, J=8 . 4H2 , 2H) , 

7 . 60 (ddd, J=8 . 4, 8 . 0, 1 . 2Hz, IH) , 7.71(s,lH), 7 . 80 (d, J-8 . OHz , IH) , 

8 . 08 (d, J=8 .4Hz, IH) , 8 . 19 (d, J=8 .4Hz, 2H) . 

Ryampi P> fli .qynthpc;i r of 1 - (4 - 

p-ropyl ami noRiil f ony 1 T nP> f- by 1 ph f>ny 1 Wl - f 4 - f^thy 1 pi pera Z i n - 1 - 
y1 M finq m'nni inia hydrnrhloride 

H 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (307 
mg, yield; 28%) from l-bromo-4- 

propylaminosulf onylmethylbenzene (1.62 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (766 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
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Hydrochloride : 
m.p.; 194-197''C 

'H-NMR(400MHz.DMSO-d6) ; 5 (ppm) 0 . 83 ( t , J=7 . 2Hz . 3H) , 

1.31 (t, J=7 .2Hz, 3H) , 1 . 38-1 .48 (m, 2H) , 2 . 86 - 2 . 90 (m. 2H) , 3.18- 

3.25(m,2H), 3 . 31 - 3 . 37 (m. 2H) . 3 . 50 - 3 . 61 (m* 4H) , 3.97- 

4.02(in,2H), 4.37{s,2H). 7.11(br,lH), 7 . 48 (d, J=8 . OHz . 2H) . 

7 . 60 (t, J=8 . OHz, IH) . 7.74(t,J=8.0Hz.lH) , 7 . 98 (d, J=8 . OHz , IH) . 

8.09(S,1H), 8.10(d, J=8.0Hz,lH) , 8 . 18 (d, J=8 . OHz. 2H) . 

MS (FAB) m/z 453 (M+H)*. 

Free compound: 

'H-NMR (400MHz, CDClj) ; 6 (ppm) 0 . 91 ( t , J = 7 - 2Hz , 3H) , 

1.19(t. J=7.2Hz,3H) , 1.54 (q, J-7 .2Hz. 2H) , 2 . 58 (q, J=7 . 2Hz . 2H) , 

2.79(br,4H), 3 . 02 (q. J = 7 . 2Hz , 2H) . 3 . 62 (br, 4H) . 

4 . 08 (t. J=6 . OHz, IH) , 4.32 (s, 2H) , 7 . 48 (ddd, J-8 . 4 , 8 . 0, 1 . 2Hz . IH) , 
7.49(d, J=8.4Hz,2H) , 7 . 61 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 7.71(s,lH), 
7 . 80 (d, J=8 . OHz. IH) , 8.08(d,J=8.4Hz.lH) , 8 . 19 (d. J=8 . 4Hz . 2H) . 
Tgyamplf^ ft Synt-hp^F iig of "^-fA-fN.N- 

rli Pl-hy1 ami nr.^ snl f onyl Tlle.^>1y 1 ph P»ny1 1 -1 - f 4 - ethvl nl Dftra Z i n - 1 - 
y1 > i Roqiii nnl i np h yH-rnrrhl or i de 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (101 
mg, yield; 17%) from 1 -bromo-4 -N, N- 

diethylaminosulfonylmethylbenzene (819 mg) and 3-bromo-l- 
(4-ethylpiperazin-l-yl) isoquinoline (530 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 

^H-NMR {4 0 0MHz, DMSO-dg) ; 5 (ppm) 1.04 ( t , J = 7 . 2Hz , 6H) , 

l.BKt, J = 7.2Hz,3H) , 3.10{q, J=7.2Hz,4H) , 3 . 18 - 3 . 2 5 (m, 2H) , 

3 . 30-3 . 38 (m, 2H) , 3 . 51 - 3 . 61(m, 4H) , 4 . 00 (d, J=13 . 2Hz, 2H) , 

4.43 (s, 2H) , 7.5 0(d, J=8.4Hz,2H) , 7 . 6 0 ( t , J= 8 . OHz , IH) , 

7.74 ( t, J= 8.0Hz, IH) , 7 . 9 8 ( d , J= 8 . OHz , IH) , 8 . 10 ( d, J= 8 . OHz , IH) , 

8.11(s,lH) , 8.2 0 (d,J= 8.4Hz, 2H) . 

MS (FAB) m/z 467 (M+H) \ 

Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 12 (t, J = 7 .2Hz, 6H) , 

1.19(t, J=7.2Hz, 3H) , 2.5 8 (q, J=7,2H2,2H) , 2 .78 (br,4H) , 

3 .13 (q, J = 7 .2Hz, 4H) , 3 . 61 (br, 4H) , 4 .27 (s, 2H) , 7 .46-7 .50 (m, IH) , 

7.4 8(d, J=8.0Hz,2H) , 7 . 0 6 ( t , J= 8 . OHz , IH) , 7.72(s,lH) , 

7 .80 (d, J=8. OHz, IH) , 8 . 0 8 ( d , J= 8 . OHz , IH ) , 8 . 19 (d , J-8 . OHz , 2H) . 

T^ypimpi^ R-^ c;yr.i-h^R i Q r^f - f 4 - ( t p t ra h vd T oovra H - 4 - v1 ) phPH vl 1 - 

1.(4 -P^hy^ pi ppT-a y i n . 1 - y1 ) t gnqii i nnl i np hydrorhl ori dft 
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Methanol (80 ml) and platinum oxide (100 mg) were added 
to 3- [4- (5, 6-dihydro-2H-pyran-4-yl)phenyl] -1- (4- 
ethylpiperazin-l-yl) isoquinoline (2.3 g) , and the mixture was 
reacted at room temperature for 2 hr. The reaction solution 
was filtered through Celite, and then evaporated. The 
resulting residue was basified with a IN aqueous solution of 
sodium hydroxide, and then partitioned between ethyl acetate 
and water. The resulting organic layer was washed with water, 
dried and concentrated. Then, the resulting residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) , to give an oil (905 mg , yield; 47%) . The oil 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 148-150''c 

'h-NMR (400MHz , DMSO-dg) ; 6 (ppm) 1 . 33 {t, J = 7 . 2Hz , 3H) , 1.70- 
1 . 76 (m, 4H) , 2 . 85 (br, IH) , 3 . 20 - 3 . 28 (m, 2H) , 3 . 30- 3 . 38 (m, 2H) , 
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3.44-3 .56 (in,4H) , 3 . 63 (d. J=ll . 6Hz, 2H) , 3 . 95 - 4 . 01 (m. 4H) , 
7.40(d, J=8.4Hz,2H) , 7 . 60 ( t , J=8 . 4H2 , IH) . 7 . 74 ( t , J-8 . 4Hz , IH) , 
7.99(d, J=8.4Hz,lH) , 8.06{s,lH), 8 . 11 (d . J-8 . 4Hz , IH) . 
8.14(d, J=8.4Hz,2H) . 
MS (FAB) m/z 402 (M+H)*. 
Free compound: 

'H-NMR (400MHz, CDClj) ; <5 (ppm) 1 . 18 ( t, J=7 . 2Hz , 3H) . 1.69- 

1.93(in,4H) . 2.55(q, J=7.2Hz,2H) , 2.7 6 (br,4H) , 2 . 75 -2 . 88 (m. IH) , 

3.53-3.59 {in,2H) , 3.59(br,4H). 4 . 09 -4 . 13 (m, 2H) , 

7.33 (d. J=8.4Hz,2H) . 7 . 4 5 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 

7.58 (ddd.J=8. 4, 8.0, 1.2Hz. IH) , 7.67(s,lH). 7 . 7 8 (d , J= 8 . OHz . IH) . 

8.07 (d, J = 8 .4Hz. IH) , 8.12 (d , J=8 . 4Hz , 2H) . 

F.Tfatnpl c R4 gyn fhofi -i s r>f ^ - T 4 - f S . 6 - ri 1 h vdro - ? . H - TDvrfl n - 4 - 
y1 ) phf>ny1 1 - 1 - ( A. . otYi y t pf^rptTi^ r\ - 1 -v1 ) i Ftnmii nr>1 ine 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (443 
mg, yield; 58%) from 1 -bromo- (5 , 6 - dihydro - 2H -pyran - 4 - 
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yDbenzene (2.3 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 - 

yl) isoquinoline (800 mg) . The free compound was converted into 

a hydrochloride in a conventional manner, to give the 

hydrochloride of the title compound as yellow crystals. 

Hydrochloride : 

m.p.; 170-172°C 

^H-NMR{400MHz,DMSO-dg) ; 6 (ppm) 1 . 33 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3.38(m,2H), 3.32-3.40 (m.2H) , 3 . 54 ( t , J-13 . 6Hz , 4H) , 
3 . 63 (d. J=12 . GHz. 2H) . 3 . 8 6 ( t . J=5 . 6Hz . 2H) , 4 . 01(d, J-14 . OHz , 2H) , 
4,27(br.2H), 6.38(br.lH), 7 . 60 (d. J-8 . 8Hz , 2H) , 

7.61(t, J=8.0H2. IH) , 7.75(t, J=8.0Hz,lH) , 7 . 99 (d. J=8 . OHz , IH) , 
8.11(s,lH), 8 . 13 (d, J=8 . OHz, IH) , 8 . 20 (d, J=8 . 8Hz , 2H) . 
MS (FAB) m/z 400(M+H)\ 
Free compound: 

'H-NMR(400MHz, CDCI3) ; (5(ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) . 2.52- 

2.58(m,2H), 2 . 54 (q, J=7 . 2Hz , 2H) , 2.75(br,4H). 3 . 59 (br. 4H) . 

3.95 (t,J=5. 6Hz, 2H) . 4 . 3 5 ( t . J=2 . 8Hz , 2H) , 6.20(br,lH), 

7.45 (ddd, J=8 .4 , 8.0,1. 2Hz. IH) . 7 .48 (d, J=8 . 8Hz, 2H) , 

7 . 57 (ddd. J=8.4, 8. 0, 1 . 2Hz, IH) , 7.68(s,lH). 7 . 7 7 ( d , J= 8 . OHz , IH ) , 

8 . 07 (d. J=8 . OHz, IH) , 8 . 14 (d, J=8 . 8Hz, 2H) . 

F.yatnpl f» fiS fiyn1-h«» Ri s nf 3 - f 4 - 

P»tby1 rar-hnnyl ami nn T nt^Miyl phenyl > - 1 - ( 4 - p> t h yl P i DF! ra 7. i n - 1 - 
yl ^ 1 RoqiH nol 1 no hyrii-of hi m-i fif* 
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o 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (608 
mg, yield; 59%) from l-bromo-4- 

ethylcarbonylaminomethylbenzene (2.31 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin - 1 -yl ) isoquinoline (808 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 171-174*'c 

'H-NMR (400MHz, DMSO-dJ ; 6 (ppm) 1 . 05 ( t , J-7 . 6Hz , 3H) , 
1.33(t, j = 7.2Hz,3H) , 2 . 17 (q, J = 7 . 6Hz , 2H) , 3 . 15 - 3 . 28 (m, 2H) , 
3 . 30-3 . 38 (m, 2H) , 3 . 53 (t, J=12 . 8Hz, 2H) , 3 . 61 (d, J=ll . 2Hz, 2H) , 
3 . 99 (d, J=12 . 8Hz , 2H) , 4 . 3 2 ( d , J= 6 . OHz , 2H ) , 7 . 3 8 ( d , J= 8 . 4Hz , 2H ) , 
7.61 ( t, J = 8.0Hz, IH) , 7.74(t, J = 8.0Hz,lH) , 7 . 9 9 ( d , J = 8 . OHz , IH ) , 
8.07(s,lH) , 8,ll{d, J=8.0Hz,lH) , - 8 . 15 ( d , J= 8 . 4Hz , 2H) , 
8 . 37 (t, J=6 . OHz , IH) . 
MS (FAB) m/z 403 (M+H) \ 
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Tryampi<:> Rfi .Synrhftsi s of 3-14' 

pyripyl f -aT->^r>ny1 ami nnmPt-hyl phP>nyl ) -1 - f 4 P th vl n1 TDPra Z i n - 1 - 
y1 M gnq n-i nnl 1 nf^ hy(5 roch 1 or i df» 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (777 
mg, yield; 52%) from l-bromo-4- 

propylcarbonylaminomethylbenzene (2.34 g) and 3 - bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (1.14 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p. ; 126-128°C 

'H-NMR {4 00MHz, DMSO-dg) ; <5 (ppm) 0 . 88 ( t, J = 7 . 2Hz, 3H) , 

1.33 (t, J = 7 . 2H2, 3H) , 1 . 57 (q, J = 7 . 2H2, 2H) , 2 . 15 (t, J = 7 . 2Hz, 2H) , 

3,18-3.26 (m,2H) , 3 . 30 - 3 . 40 (m, 2H)- , 3 . 52 - 3 . 63 (m, 4H) , 

4 . 00 (d, J=13 . 6Hz, 2H) , 4 . 3 3 (d , J= 6 . OHz , 2H ) , 7 . 3 8 { d , J- 8 . 4Hz , 2H ) , 

7 . 61 (t, J=8 . OHz, IH) , 7.74{t, J=8.0Hz,lH) , 7 . 9 8 ( d , J= 8 . OHz , IH ) , 
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8.07 (s, IH) , 8.11(d, J«8.0Hz,lH) , 8 . 12 (d, J=8 . 4Hz , 2H) , 
8.40 (t, J»6 . OHz, IH) . 
MS (FAB) m/z 417(M+H)\ 
Free compound: 

^H-NMR {400MHz, CDCI3) ; 5(ppm) 0 . 98 ( t , J = 7 . 2Hz , 3H) , 

1 . 18 (t, J=7 . 2Hz, 3H) , 1.67-1.76 (m,2H), 2.22(t,J = 7. 2Hz, 2H) , 

2.5 5(q, J=7.2Hz,2H) , 2.7 6(br,4H) , 3.59(br,4H) , 

4 . 50 (d, J = 5 . 6Hz, 2H) , 5.7 5(br,lH) , 7.37 (d, J=8 . 4Hz, 2H) , 

7 . 46 (t, J=8 . OHz, IH) , 7 . 59 ( t, J=8 . OHz, IH) , 7 . 68 (s, IH) , 

7 .79 (d, J=8 . OHz, IH) , 8 . 08 (d , J=8 . OHz , IH) , 8 . 14 (d , J=8 . 4Hz , 2H) . 

Exampl ft 87 Synf.hesis of 3-(4 - 

f^j-hyl ami honarbony 1 mp thy 1 phenyl ) > 1 - ( 4 - r thy 1 p ipRTa z t n - 1 - 
y1 ) 1 RoqiHnnl i nf> hyd ronh 1 nri dp 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (587 
mg, yield; 56%) from l-bromo-4- 

ethylaminocarbonylmethylbenzene (1.29 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl ) isoquinoline (830 mg) . The free compound 
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was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 143-145''C 

^H-NMR (400MHz, DMSO-dg) ; 6 (ppm) 1 . 0 3 ( t , J = 7 . 2Hz , 3H) , 

1.33 (t, J = 7 . 2Hz, 3H) , 3 . 06 -3 . 12 (m, 2H) , 3 . 18-3 . 26 (m, 2H) , 3.30- 

3 . 38 (m, 2H) , 3 . 46 (s, 2H) , 3 . 52 - 3 . 6 3 (m , 4H) , 4 . 00 (d, J=13 . 2Hz, 2H) , 

7 . 39 (d, J=8 . 4Hz, 2H) , 7 . 6 0 ( dt , J= 8 . 0 , 1 .2Hz, IH) , 

7.74 (dt,J=8.0, 1.2Hz, IH) , 7 . 98 (d, J=8 . OHz , IH) , 8.07 (s,lH) , 

8.11(d, J=8.0H2,1H) , 8 .12 (d, J=8 .4Hz, 2H) . 

MS (FAB) m/z 403(M+H)\ 

Free compound: 

^H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 6 1 ( t , J = 7 . 2Hz , 3H) , 

1 . 18 (t , J = 7 . 2Hz, 3H) , 2 . 56 (q, J = 7 . 2Hz , 2H) , 2.78 (br, 4H) , 3.23- 

3 . 29 (m, 2H) , 3.60 (br, 4H) , 3 . 64 (s, 2H) , 5.40 (br, IH) , 

7 . 35 (d, J=8 . 4H2, 2H) , 7 .45 (t , J=8 . OHz, IH) , 7 . 60 ( t , J=8 . OHz, IH) , 

7 .70 (s, IH) , 7 . 80 (d, J-8 . OHz , IH) , 8 . 09 (d, J=8 . OHz, IH) , 

8 . 17 (d, J=8 . 4Hz, 2H) . 

Kxampl f> ft fi Synl-hf^s-jg of . (4- 

pr-npyl nor a -rhnny 1 thylpheny 1 ) ■ 1 - (4 - Rf.hvlpjpera Z 1 n - 1 - 
y1 ) -i Roqii innlinf:* hy HTonhlnTidp* 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (517 
mg, yield; 56%) from l-bromo-4- 

propylaminocarbonylmethylbenzene (2.01 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (706 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride: 
m.p.; 138-141°C 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 0.84(t,a = 7.2Hz,3H), 
1.33(t, J-7.2Hz,3H) , 1 . 4 0 - 1 . 4 5 (m, 2H ) , 3 . 03 (q, J = 7 . 2Hz , 2H) , 
3.22(t, J = 7.2Hz,2H) , 3 . 3 0 - 3 . 4 0 (m , 2H ) , 3.47(s,2H) , 3.52- 

3.6 3(m,4H) , 4 . 01 ( d , J=13 . 2Hz , 2H) , 7 . 3 9 ( d , J= 8 . OHz , 2H) , 

7.61 ( t, J= 8.0Hz, IH) , 7 .74 (t, J=8 . OHz, IH) , 7 . 9 8 ( d , J= 8 . OHz , IH) , 

8 . 07 (s, IH) , 8 , 11 (d, J=8 . OHz, IH) , 8 . 12 (d, J=8 . OHz, 2H) . 
MS (FAB) m/z 417 (M+H) \ 

Free compound: 
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'H-NMR(400MHz, CDClj) ; 5 (ppm) 0 . 84 ( t , J=7 . 2H2 , 3H) , 

1.18(t, J=7.2Hz,3H) , 1.40-1.50 (in,2H) , 2 . 56 (q, J = 7 . 2Hz , 2H) , 

2.77(br,4H) , 3 . 18 (q, J=6 . 4Hz, 2H) , 3.59(br,4H) , 3.65(s,2H) , 

5.42(br,lH) , 7 . 36 (d, J=8 . 4Hz, 2H) , 7 . 48 ( t , J=8 . OHz , IH) , 

7.60(t, J=8.0H2,1H) , 7.70(s,lH) , 7 . 80 (d , J« 8 . OHz , IH) , 

8.09 (d, J= 8.0Hz, IH) , 8.17 ( d , J= 8 . 4Hz , 2H ) . 

Fyampl R9 gyn1-hf>c;i s of 1 - f 4 - 

Hnhyl am-inrina-rV t oTiylTn^fhylphpnvl > -1 ■ ( 4 - e t.hvl ni T)erR Z i n - 1 - 
y1 ) 1 Roqn T nnl i n hyH-rnrhl nri c\f^ 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (615 
mg, yield; 67%) from l-bromo-4- 

butylaminocarbonylmethylbenzene (1.75 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (679 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals- 
Hydrochloride : 



H 
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m.p.; 133-136°C 

'H-NMR (400MHz, DMSO-dg) ; <5 (ppm) 0 . 87 ( t , J=7 . 2Hz , 3H) . 1.27- 
1.42{in.7H), 3 . 06 (q. J=6 .4Hz, 2H) , 3 . 18 - 3 . 26 (m, 2H) . 3.30- 
3.38(m.2H). 3.47(s.2H). 3 . 51 - 3 . 63 (m. 4H) , 4 . 00 (d, J=13 . 6Hz . 2H) , 
7.39(d, J=8.4Hz,2H) . 7 . 6 1 ( t , J=8 . OHz , IH) , 7 . 74 ( t , J=8 . OHz , IH) , 
7-95{d.J=8.0Hz,lH) . 8.06(s,lH), 8 . 11 (d. J=8 . OHz . IH) , 
8.12 (d, J=8.4Hz, 2H) . 
MS (FAB) m/z 431 (M+H)*. . 
Free compound: 

^H-NMR (400MHz, CDClj) ; 5 (ppm) 0 . 88 ( t , J = 7 . 2Hz , 3H) , 
1.18 (t, J=7 .2Hz. 3H) , 1.32-1.42 (m,2H) . 1 . 37 - 1 . 44 (m, 2H) , 
2.56{q,J=7.2Hz,2H) , 2.76(br,4H). 3 . 21 (q, J-6 . 4Hz . 2H) . 
3.59(br.4H). 3.64(s,2H). 5.39(br,lH). 7 . 35 (d, J=8 . 4Hz . 2H) . 
7.48(t, J=8.0Hz,lH) . 7 . 6 0 ( t , J-8 . OHz , IH) , 7.71(s,lH), 
7.80(d, J=8.0Hz,lH) , 8.09(d, J=8.0Hz,lH) , 8 . 17 (d, J=8 . 4Hz . 2H) . 
F-iraTtirl P> go fiynt-bPsi g r>f ^ - / d - f hy 1 R11 1 f on v1 mP f h Vl nh PTI Vl ) - 1 - 
(il-Ptby1p-ippT-a?;-in- 1 -y1 ^ i grigninnl inp hvdrnrhl nri dft 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (430 
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mg, yield; 49%) from 1 -broino-4 -methylsulf onylmethylbenzene 
(1.26 g) and 3 -bromo- 1 - (4 -ethylpiperazin- 1 -yl) isoquinoline 
(685 mg) . The free compound was converted into a hydrochloride 

in a conventional manner, to give the hydrochloride of the title 

compound as yellow crystals. 

Hydrochloride : 

m.p. ; 260-262°C 

'H-NMR(4 0 0MHz,DMSO-dJ ; d (ppm) 1 . 34 ( t , J = 7 . 2H2 , 3H) , 2.95(s,3H) , 
3.18-3.28(m,2H) , 3 . 3 0 - 3 . 3 8 (m, 2H) , 3 . 55 - 3 . 6 3 (m, 4H) , 
4 .02 (d, J=13 . 6Hz, 2H) , 4 .57 (s, 2H) , 7 . 55 ( d , J« 8 . 4Hz , 2H ) , 
7.63(t, J=8.0Hz,lH) , 7 . 7 6 ( t , J=8 . OHz , IH) , 8 . 00 (d , J=8 . OHz , IH) , 
8.13(d, J=8.0Hz,lH) , 8.13(s,lH) , 8 . 2 3 (d , J= 8 . 4Hz , 2H) . 
MS (FAB) m/z 410(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 18 (t, J=7 .2Hz, 3H) , 
2.56(q, J=7.2Hz,2H) , 2.77(br,4H), 2.79(s,2H), 3.59(br,4H), 
4.32(s,2H), 7.49(ddd, J=8.4, 8.0,1.2Hz,lH) , 7 . 51 (d , J= 8 . 4Hz , 2H) , 
7.61 (ddd, J=8 .4, 8 . 0, 1 .2Hz, IH) , 7 .72 (s, IH) , 7 . 81 (d, J=8 . OHz, IH) , 
8.09(d,J=8.4Hz,lH), 8.22(d,J=8. OHz , 2H) . 

TT.yampI <a Q1 gyn f h P> S T S of > ■ ch 1 Om - 4 - 

P»thy1 Rnl f onyl anri nn m ol->>y1 ph*any1 ) O - f 4 - Pthvl ninprfl zi n ■ 1 - 
y1 ) 1 snqu ino1inF> b yH-rnrhlor-idf^ 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (101 
mg, yield; 17%) from 3 - chloro - 4 - ethylsul f onylaminomethyl - 
bromobenzene (819 mg) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline (530 mg) . The free compound was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 278-280°C (decomp.) 

'H-NMR(4 00MHz,DMSO-d6) ; 6 (ppm) 1.2 0 (t, J = 7 .2Hz, 3H) , 
1.31(t, J = 7.2Hz,3H) , 3.04(q,J = 7.2Hz,2H) , 3 . 1 8 - 3 . 2 5 (m , 2H ) , 
3.28-3.37 (m,2H) , 3 . 51 ( t , J=12 . 8Hz , 2H) , 3 . 6 2 ( d , J= 1 1 . 6Hz , 2H ) , 
3 . 97 -4 . 03 (m, 2H) , 4 . 29 (d, J=6 . GHz, 2H) , 7 . 62 ( t, J=8 . OHz, IH) , 
7.6 6(d, J= 8.0Hz, IH) , 7 . 7 5 ( t , J= 8 . OHz , IH ) , 7 . 9 9 { d , J= 8 . OHz , IH ) , 
8.12 (d,J= 8.0Hz, IH) , 8 . 1 8 ( dd , J= 8 . 0 , 1 . 6Hz , IH ) , 8.18 (s, IH) , 
8 . 24 (d, J=l . 6Hz, IH) . 
MS(FAB) m/z 473(M+H)\ 
Free compound: 
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'H-NMR (4 0 0MHz, CDClj) ; 5 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 
1.30(t, J=7.6Hz,3H) , 2 . 56 (q, J«7 . 2Hz , 2H) , 2.77(br,4H) , 
2.93 (q,J=7. 6Hz, 2H) , 3.59(br,4H) . 4 . 45 (d, J=6 . 4H2 , 2H) , 
4.8 8(br,lH) , 7 . 50 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz , IH) , 

7.52(d, J=8.0Hz,lH) , 7 . 61 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 7.68(s,lH), 
7 . 80 (d, J=8 .4Hz, IH) , 8 . 0 5 ( dd , J= 8 . 0 , 1 . 6Hz , IH) , 
8 . 08 (d, J=8 . 4Hz, IH) , 8 . 23 (d, J=l . 6Hz , IH) . 
Kvampl P> 92 flynt-hps ig of - f - rh 1 OT-Q - 4 - 

pT-opy1 Pinl f nnyl ;^Tn i n nmPthy 1 phpnyl ) - 1 - (4 - efhyl n 1 nera z i n - 1 - 
y1 ) 1 Roqm' nr>1 ^Tk^ hy riT-onhl o-ri f1f> 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (365 
mg, yield; 39%) from 3 - chloro - 4 - propyl sul f onylaminomethyl - 
bromobenzene (1.58 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline (825 mg) . The free compound was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride: 
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m.p.; 2 53-2 55^0 (decomp.) 

'H-NMR(400MH2,DMSO-d6) ; 6 (ppm) 0.94 (t, J«7 . 6Hz, 3H) , 
1.31 (t, J = 7 . 2Hz, 3H) , 1 . 62-1 . 74 (m, 2H) , 2 . 98 - 3 . 02 (m, 2H) , 3 .18- 
3,25(In,2H) , 3.30-3.38 (m, 2H) , 3 . 5 0 ( t , J= 12 . 8Hz , 2H) , 

3.6 2 (d, J=ll-6Hz,2H) , 3 . 99 (d, J=13 . 2Hz , 2H) , 4 . 28 (d, J=6 . OHz , 2H) , 
7 . 62 (t, J=8 . GHz, IH) , 7 . 6 5 (d , J= 8 . OHz , IH) , 7 . 7 5 ( t , J= 8 . OHz , IH) , 
7 . 99 (d, J«8 . OHz, IH) , 8 . 12 (d, J«8 . OHz, IH) , 

8.18 (dd, J=8 .0,2. OHz, IH) , 8 . 18 (s, IH) , 8 . 24 (d, J=2 . OHz, IH) . 
MS(FAB) m/z 488(M+H)\ 
Free compound: 

^H-NMR(400MHz, CDCI3) ; 5 (ppm) 0 . 96 (t, J=7 . 6Hz, 3H) , 

1.19 (t, J=7 .2Hz, 3H) , 1. 76-1 . 81 (m, 2H) , 2 . 57 (q, J=7 . 2Hz , 2H) , 

2.7 7{br,4H) , 2.87-2.91{in,2H) , 3.59(br,4H) , 

4.4 5(d, J=6.4Hz,2H) , 4 . 82 ( t , J= 6 . 4Hz , IH) , 7 . 5 0 ( t , J= 8 . 4Hz , IH ) , 
7 . 52 (d, J=8 . OHz, IH) , 7 . 6 1 ( t , J=8 . 4Hz , IH) , 7.68(s,lH) , 
7 . 80 (d, J=8 . 4Hz, IH) , 8 . 0 5 ( dd , J= 8 . 0 , 1 . 6Hz , IH) , 
8.0 8 {d,J= 8.4Hz, IH) , 8.2 3 (d, J=1.6Hz, IH) . 

F.y^^mpl fiynMif^s-i r of ^ - f4-Tnornho1 i n Vl TTIR th v1 nhPH v1 ) -1 - (4- 

P>^by^ pi p^raTii n > 1 - y1 ^ i Rnqui noline hvdrorhlor-t(ie 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (472 
mg, yield; 71%) f rom 4 -morpholinylmethyl -bromobenzene (1.02 g) 
and 3-bromo-l- (4-ethylpipera2in-l-yl) isoquinoline (651 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as a yellow amorphous. 
Hydrochloride (amorphous) : 
MS (FAB) m/z 417 (M+H) 
Free compound: 

'H-NMR (400MHz, CDCI3) ; d (ppm) 1.18 (t, J = 7 .2Hz, 3H) , 

2.49 (t, J = 4 . 8Hz, 4H) , 2 . 54 (q, J=7 . 2Hz , 2H) , 2.77 (br, 4H) , 

3.56 (s,2H) , 3.6 0(br,4H) , 3 . 73 ( t , J=4 . 8Hz , 4H) , 

7 .42 (d, J=8.4H2, 2H) , 7 . 4 6 (dt , J= 8 . 0 , 1 . 2Hz , IH) , 

7 . 59 (dt, J=8 . 0, 1 . 2Hz, IH), 7,69(s,lH), 7.79(d,J=8. OHz, IH) , 

8 . 08 (d, J=8 . OHZ, IH) , 8 . 12 (d, J=8 . 4Hz, 2H) . 

Ryamplia qd gynMif^gi g of 1 - M - l-bi nmorphol i nyl mpthvl nhenvl ) - 
1 - ( d - f:>^Vly^ p-i pp^-ray 1 n . 1 -y1 ) t cioqiH nol i np> hydrorh 1 or i de 



In the same manners sequentially as in Examples 161-2 and 
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20, the free compound of the title compound was obtained (273 
mg, 22%) from 4 - thiomorpholinylmethyl -bromobenzene (1.08 g) 
and 3-bromo-l- (4-ethylpiperazin-l-yl) isoquinoline (882 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 193-197°C 

'h-NMR (400MHz, DMSO-dg) ; 6 (ppm) 1.34 (t,J-7.2Hz,3H) , 
2.81{d, J=14.4Hz,2H) , 3 . 08 - 3 . 16 (m, 2H) , 3 . 21 - 3 . 3 8 (m, 6H) , 
3.53-3.65(m, 6H) , 4 . 01 (d , J«12 . 8Hz , 2H) , 4.40 (d, J=5 . 2Hz , 2H) , 
7 . 64 (t, J=8 . OHz, IH) , 7 .77 (t, J=8 . OHz , IH) , 7 . 7 9 ( d , J= 8 . 4H2 , 2H) , 
8.01 (d, J=8.0Hz, IH) , 8.14 (d,J=8. OHz, IH) , 8.17(s,lH) , 
8.28(d, J=8.4Hz,2H) . 
MS (FAB) m/z 433 (M+H)*. 
Free compound: 

^H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 17 (t, J = 7 . 2Hz, 3H) , 
2.56 (t, J = 7.2Hz,4H) , 2 . 6 8 - 2 . 77 (m, 1 OH ) , 3.58(s,2H) , 
3.6 8(br,4H) , 7 . 4 0 ( d , J= 8 . OHz , 2H ) , 

7.46 (ddd, J=8 . 4, 8.0,1. 2Hz, IH) , 7.59 (ddd, J=8 . 4,8.0,1. 2Hz, IH) , 
7.69 (s, IH) , 7.7 9 (d,J= 8.0Hz, IH) , 8 . 07 ( d , J= 8 . 4Hz , IH) , 
8 . 12 (d, J=8 . OHz, 2H) . 

P.vaTTipi gyni-hP>si g nf 1 - f 4 - ( - oxRzol i d i n one ) nh P H vl 1 - 1 - (4 - 

p>fhy1p-ipf^T^A7Tn - i -yl ^ i gnqiH nol i np h vdrorh 1 or i fie 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (1.0 
g, yield; 71%) was obtained from 1 -bromo- 4 - (3 - 
oxazolidinone) benzene (2.29 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin-l-yl) isoquinoline (1.19 g) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p. ; 171-174°C 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1.33 (t, J = 7 .2Hz,3H) , 3.20- 
3.2 8(m,2H) , 3 . 32 - 3 . 39 (m, 2H) , 3 . 54 ( t , J= 12 . 8Hz , 2H) , 
3,62 (d, J=10.8Hz,2H) , 4 . 02 (d , J= 13 . 6Hz , 2H) , 4 . 14 ( t , J- 8 . OHz , 2H ) , 
4.46-4.50(m,2H), 7.60(t,J=8. OHz , IH) , 7 . 7 1 ( d , J= 8 . 8 , Hz , 2H) , 
7.74 (t, J=8.0Hz, IH) , 7 . 9 8 (d , J= 8 . OHz , IH) , 8.08 (s, IH) , 
8.11(d,J=8.0Hz,lH), 8.24(d,J=8. 8Hz, 2H) . 
MS(FAB) m/z 403(M+H)\ 
Free compound: 
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'H.NMR(4 00MHz,CDCl3) ; <5 (ppm) 1 . 19 ( t , J-7 . 2Hz , 3H) , 
2.58{q, J=7.2Hz,2H) , 2.79(br,4H), 3.61(br,4H), 4.04- 
4.08(m,2H) , 4 . 44 - 4 . 48 (m, 2H) , 7 . 44 (ddd, J = 8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 
7 . 57 (ddd, J«8 .4, 8 . 0, 1 .2H2, IH) , 7 . 61 (d, J=8 . 8Hz, 2H) , 7 . 65 (s, IH) , 
7.7 6{d, J=8.0Hz,lH) , 8 . 04 (d, J=8 . OHz , IH) , 8 . 16 ( d , J= 8 . 8Hz , 2H) . 
P.yamplf^ Qfi ciynl-hPS T g of 1 - f 4 > f 4 . 4 > P th v1 Pn Pfi i OXVT) i DPT 1 d i n - 1 - 

yl )phpnyi ] -1 - M - 1 pi ppra z in > 1 -v1 ) isnmiiTiol ine 




3-Broino-l- (4 - ethylpiperazin- 1 -yl) isoquinoline (1.72 g) 
and 4- (4, 4 - ethylenedioxypiperidin - 1 - 

yl) phenyl tributylstannum (3.12 g) were reacted in the presence 
of tetrakistriphenylphosphine dichloride (0.5 g) in xylene (50 
ml) at 140*^0 for 5 hr. The reaction solution was concentrated, 
and ethyl acetate and an aqueous saturated solution of sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, dried over magnesium sulfate and evaporated. 
The resulting residue was purified by silica gel column 
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chromatography (methylene chloride/methanol system) , to give 
1.27 g of the title compound as a white powder. 
Free compound: 



'H-NMR(400MHz,CDCl3) ; 6 (ppm) 1 . 1 8 ( t , J=7 . 2Hz , 3H) , 1.87 (br- 
t, 4H) , 2.55 {q, J=7 . 2Hz, 2H) , 2.75 (br-s, 4H) , 3 .42 (m, 4H) , 
3.58(br-s,4H) , 4.01(s,4H), 7 . 03 (d, J=8 . 8Hz , 2H) , 7 . 4 1 (br - t , IH) , 
7 . 55 (br- t, IH) , 7.6 0 (s,lH) , 7 . 7 5 (d, J=8 . OHz , IH) , 
8 . 05 {d, J=8 . OHz , IH) , 8 . 08 (dd, J=8 . 8Hz , 2H) . 

F!y;:^Tnpl Q7 .^yn fhf^ r t R of 1 - ( 4 - e th v1 n 1 HR ra z i n - 1 - v1 ) > 3 - f 4 > ( 4 - 
byHT-nyyp-ip<=>-ri riin^l -yl ) pheny l ] -i gnqiH nol t nR tr i hvdror.h 1 or i de 



3- [4- (4 , 4 - Ethylenedioxypiperidin - 1 -yl ) phenyl] -1- (4- 
ethylpiperazin-l-yl) isoquinoline (290 mg) obtained in Example 
96 was treated with camphor sulfonic acid and methanol. Then, 
a 2N aqueous solution of hydrochloric acid (50 ml) was added 
thereto, and the mixture was reacted for 1 hr . The reaction 
solution was basified and extracted with ethyl acetate. The 
resulting organic layer was washed with water and brine, and 



m.p.; 118°C 
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dried over magnesium sulfate. The solvent was evaporated, the 
resulting residue was dissolved in methanol (20 ml) , and then 
it was reacted with sodium borohydride (54 mg) . The reaction 
solution was evaporated, and the reuslting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give 119 mg of the free compound 
of the title compound as a white solid. 
Free compound: 

'H-NMR (4 00MHz , CDCI3) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 1 . 71 (m, 2H) , 
2 . 04 (m/2H) , 2 . 55 (q, J = 7 . 2Hz, 2H) , 2.76 (br-s, 4H) , 
3.00 (ddd, J=12 .8,10.0,3. OHz, 2H) , 3.56 (br-s, 4H) , 
3.67(dt,J=12.8,4.4Hz,2H), 3.88 (m,lH), 7.02(d,J=8. 8Hz , 2H) , 
7.41(br-t,lH) , 7.5 5 (br-t,lH) , 7.60 (s, IH) , 7 . 7 5 (d, J= 8 . OHz , IH) , 
8 . 05 (d, J=8 . OHz , IH) , 8 . 08 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 148 mg of the title compound as a white 
powder . 

Hydrochloride : 
m.p. ; 178**C 

MS (FAB) m/z 417(M+H)\ 

F.yampi P 9R .dyn ^hf^5:;^c; of 1^(4 - (=? f h vl p i pera zin-1-v1)-^-r4-( 4- 
mf=>t-hoyyp-i pf^r-i H t n - 1 -y1 ) ph<any1 1 i gnqn t n ol i nf^ tyi hydrnrhl or i dp; 
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3 -Bromo- 1 - (4 - ethylpiperaz in - 1 - yl ) isoqu incline (0.79 g) 
and 4- (4 -methoxypiperidin- 1 -yl) phenyltributylstannum (1.30 
g) were reacted in the presence of tetrakistriphenylphosphine 
dichloride (0.30 g) in xylene (30 ml) at 140'*C for 5 hr . The 
reaction solution was concentrated, and ethyl acetate and an 
aqueous solution of saturated sodium bicarbonate were added to 
the resulting residue, for partitioning. The resulting 
organic layer was washed with water and brine, dried over 
magnesium sulfate, and the solvent was evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0.17 g of the free compound of the title compound as a yellow 
solid . 

Free compound: 

'H-NMR(400MHz,CDCl3) ; 5 (ppm) 1 . 18 { t , J = 7 . 2Hz , 3H) , 1.72(m,2H), 
2.03 (m,2H) , 2 . 55 (q , J = 7 . 2Hz , 2H) , - 2 . 7 6 (br - s , 4H ) , 
3.00(ddd, J=12.8,10.0,3.0H2,2H) , 0.40 (s, 3H) , 3.4 8 (m, IH) , 
3.59(br-s,4H) , 7 . 02 (d, J=8 . 8Hz , 2H) , 7 . 4 1 (br - t , IH) , 7.55(br- 
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t,lH), 7.61(s,lH), 7.75{d, J=8.0Hz,lH) , 8 . 05 (d, J=8 . OHz, IH) , 
8 . 08 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 0.24 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 16 5°C 

MS (FAB) m/z 431(M+H)\ 

Ryampl f^' QQ c>yn hhf^s "i R of 1 - f 2 - ( 4 - a p.e tvl ni nf=»ra z i n > 1 - 

y1 ) pyi-T ri-in-S-y11>1>(il> P>t-hy 1 p -i pp>-ra ?: t n -1 >y1 ^ i soqni nol i ne 



o 




3 -Bromo- 1 - (4 - ethylpiperazin- 1 - yl ) isoquinoline (0.53 g) 
and [2 - (4 - acetylpiperazin - 1 -yl) pyridin- 5 -yl] tribu tyls tannum 
(0.91 g) were reacted in the presence of 

tetrakistriphenylphosphine dichloride (0.30 g) in xylene (30 
ml) at 140^^0 for 5 hr . The reaction solution was concentrated. 
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Ethyl acetate and an aqueous solution of saturated sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, dried over magnesium sulfate, and the solvent 
was evaporated. The resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) , to give 0 . 67 g of the free compound of the tilte compound 
as a white powder. 
Free compound: 

'H-NMR(400MH2, CDCI3) ; (5(ppm) 1 , 21 ( t, J = 7 . 2Hz , 3H) , 2.16(s,3H), 
2 . 81 (br-s, 4H) , 3 . 56 - 3 . 66 (m, 8H) , 3.7 3 (m, 2H) , 3.7 8 (m,2H) , 
6.75 (d, J«8.8Hz, 2H) , 7 . 44 (br - t , IH) , 7.56(s,lH), 7 . 57 (br - 1 , IH) , 
7 . 76 (d, J=8 . OHz , IH) , 8 . 04 (d, J=8 . OHz , IH) , 
8 . 28 (dd, J=8 . 8 , 2 . 4Hz, IH) , 9 . 01 (d, J=2 . 4Hz , IH) , 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 0.72 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m . p . ; 2 0 6 ''c 

'H-NMR(4 00MHz,DMSO-d6) ; 6 (ppm) 1.3 3 { t , J-7 . 2 Hz , 3 H) , 2.08 (s, 3H) , 

3 . 23 (m, 2H) , 3 . 37 (m, 2H) , 3 . 54 (br-t, 2H), 3.61-3.69(m,6H), 

3 .77 (br, 2H) , 3 . 86 (br, 2H) , 3 . 9 8 (br - d , 2H ) , 7 . 42 (m, IH) , 

7.63 (br-t, IH) , 7.77 (br-t, IH) , 7 . 97 (br-d, IH) , 8 . 11 - 8 . 16 (m, 2H) , 

8 . 65 (m, IH) , 8.79 (br, IH) . 

F.vampl p. inn fiynl-hPSTR of 1- [4- ( 4 > a r Ptyl p-j p^- ra y i n - 1 - 
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y1 ) phf^nyl 1 - 1 > / 4 - P>Miy 1 pi p p>ra y.i n - 1 >y1 M snqii i nol i ne 

o 




3 -Bromo- 1 - (4 - ethylpiperazin- 1 -yl ) isoqu incline (0.27 g) 
and [4- (4 - ace tylpiperi din - 1 - yl ) phenyl ] tributyls tannum (0.90 
g) were reacted in the presence of tetrakistriphenylphosphine 
dichloride (0.30 g) in xylene (30 ml) at 140''c for 5 hr . The 
reaction solution was concentrated. Ethyl acetate and an 
aqueous solution of saturated sodium bicarbonate were added to 
the resulting residue, for partitioning. The resulting 
organic layer was washed with water and brine, dried over 
magnesium sulfate, and the solvent was evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chlor ide/methanol system) , to give 
0.12 g of the free compound of the title compound as a white 
solid. 

Free compound: 

'H-NMR(400MH2,CDCl3) ; 5 (ppm) 1 . 21 ( t , J = 7 . 2Hz , 3H) , 2.l6{s,3H), 
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2.60(q, J=7.2Hz.2H) , 2 . 81 (br - s , 4H) , 3.26{m,4H). 3 . 62 (br - s , 4H) , 
3.65{m,2H). 3.81(in,2H), 7 . 02 (d, J-8 . BHz , 2H) , 7 . 43 (br- 1 , IH) . 
7.58(br-t,lH) , 7.62(s,lH), 7 . 77 (d, J=8 . 4Hz , IH) , 
8.05(d, J=8.4Hz,lH) , 8 . 11 (d. J=8 . 88Hz , 2H) . 

The resulting free compound form was converted into a 
hydrochloride in a conventional manner, recrystallized from 
ethanol/ether, to give 0.16 g of the title compound as a yellow 
powder . 

Hydrochloride : 

'H-NMR(400MHz,DMSO-ds) ; 6 (ppm) 1.33 ( t , J = 7 . 2Hz , 3H) . 2.07 (s.3H) , 
3 .22-3 . 28 (m, 4H) , 3 . 51 (br - 1 , 2H) , 3 . 6 0 - 3 . 68 (m, 4H) , 3.98(br- 
d,2H), 7.17(m,lH), 7 . 56 (br - t , IH) , 7 . 71 (br- t , IH) , 7.94(br- 
d.lH), 7 . 94 (br-d, IH) , 7 . 98 (br- s , IH) , 8 . 07 - 8 . 13 (m. 2H) . 
MS (FAB) m/z 431 (M+H) * . 

RyampTf' 101 Synt-hpg ig nf - ( 9 - Tnp^^^>vyhpn y.y 1 > - 1 - f 4 - 
<at-Viy1 pi pta-ra 7:-in-1-y1)i .gnqil i nol j nf? oxa 1 a te 



OMe 




Potassium hydroxide (117 mg) and hydrazine monohydrate 
(2 ml) were added to a solution of 3-(2- 
methoxyphenylcarbonyl) -1- ( 4 - e thylpiperazin - 1 - 
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yl) isoquinoline (261 mg) in ethylene glycol (6 ml), and the 
resulting mixture was reacted at 14o''c overnight. Water and 
ethyl acetate were added to the reaction solution, for 
partitioning. The resulting organic layer was washed with 
brine,, dried and evaporated. The resulting residue was then 
purified by NH- silica gel column chromatography (ethyl 
acetate/hexane system) , to give a yellow oil (185 mg, yield; 
73%) . The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p.; 194-197*'c 

'H-NMR(400MHz,DMSO-d6) ; d (ppm) 1 .25 (br, 3H) , 3 . 14 (br, 2H) , 

3.3 5(br,4H) , 3.6 0(br,4H) , 3.78(s,3H) , 4.08(s,2H) , 6.89(br,lH) , 

7.00(d, J=8.0Hz,lH) , 7.09 (s, IH) , 7 . 17 ( d , J= 8 . OHz , IH) , 

7 .23 (br, IH) , 7 . 54 (br, IH) , 7 . 66 (br, IH) , 7 .7 8 (d, Cr=8 . OHz, IH) , 

8 . 05 (d, J=8 . OHz, IH) . 

MS (FAB) m/z 374 (M+H) 

Free compound: 

'H-NMR(400MH2,CDCl3) ; <5 (ppm) 1.16 (t, J = 7 .2Hz, 3H) , 

2 . 53 (q, J=7 .2Hz, 2H) , 2 .70 (br, 4H) , 3 .47 (br, 4H) , 3 . 82 (s, 3H) , 

4.16 (s, 2H) , 6.87-6.91 (m,2H) , 6.94 (s, IH) , 7 . 1 9 - 7 . 24 (m, 2H ) , 

7 . 38 (dt, J=8 . 0, 0 . 8Hz, IH) , 7 . 4 9 ( dt , J= 8 . 0 , 0 . 8Hz, IH) , 

7.6 0(d, J=8.0Hz,lH) , 8 . 01 ( d , J= 8 . OHz , IH) . 

Ry;:^mp1 P ^ 02 Qynl-hf^pi g of ^ > [Q-mPthy1 - ( 4 - me t hQXVben Z v1 ) 1 - 1 - 
(4 - p>tby1 pi pf^-ra 7 t n - 1 -yl ) i anqn i nnl i ne oxa 1 a t.e 
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3- [1- (4 -Methoxyphenyl) ethen-l-yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline obtained in Example 217 was 
converted into the hydrochloride. To the hydrochloride (145 
mg) were added methanol (15 ml) and palladium/carbon catalyst 
(10 mg) , and the resulting mixture was reacted in hydrogen 
atmosphere at room temperature overnight. The reaction 
solution was filtered through Celite, and then evaporated. The 
resulting residue was basif ied by adding a IN aqueous solution 
of sodium hydroxide thereto, which was then extracted with ethyl 
acetate. The resulting organic layer was washed with brine, 
dried and evaporated. Then, the residue was purified by 
NH- silica gel column chromatography (ethyl ace ta te/hexane 
system) , to give a yellow oil (140 mg, yield; 96%) . The oil 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 
m.p . ; 86 - 8 8°C 

'h-NMR (400MHz, DMSO-dg) ; 6 (ppm) 1 . 2 5 ( t , J = 7 . 2Hz , 3H ) , 

1 . 64 (d, J=6 . 8Hz, 3H) , 3,13 (br, 2H) , 3 . 35 (br, 4H) , 3.60 (br, 4H) , 
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3.7 0 (s, 3H) , 4.22 (g, J= 6.8Hz, IH) , 6 . 84 (d , J= 8 . 4Hz , 2H) , 

7.29(s,lH) , 7.30 (d,J= 8.4Hz, 2H) , 7 . 54 ( t , J=8 . OHz , IH) , 

7.67 ( t, J= 8.0Hz, IH) , 7 . 82 (d, J=8 . OHz , IH) , 8 . 04 ( t , J-8 . OHz , IH) . 

MS (FAB) m/z 376(M+H)\ 

Free compound: 

^H-NMR(400MHz, CDCI3) ; 6 (ppm) 1 . 16 ( t , J = 7 . 6Hz , 3H) , 

1.7 0(d, J = 7.2Hz,3H) , 2 . 5 4 ( q , J = 7 , 6Hz , 2H ) , 2.71(br,4H) , 

3 .48 (br,4H) , 3 .77 (s, 3H) , 4 , 18 (q, J=7 . 2Hz , IH) , 

6.82(d, J«8.8Hz,2H) , 7.00(s,lH) , 7 . 36 (d, J=8 . 8Hz , 2H) , 

7.39 (ddd, J=8.4,8.0,1.2Hz,lH), 7.50 (ddd, J=8 .4,8.0,1. 2Hz, IH) , 

7 . 62 (d, J«8 . OHz , IH) , 8 . 00 (d, J=8 . 4Hz , IH) . 

F.yaTTipl fa in-H gynt-hi^R i g of ^ - f CX - hyd rny y - ( 2 > Tnfithoxvbpn z v1 ) 1 >1 - 

(il-<a1-hy1p-ippra7:in-1 - y1 ) ^ .QogiH nnl t nf> oxal a tie 



OH OMe 




In the same manner as in Example 104, the free compound 
of the title compound was obtained (1.13 g, yield; 91%) from 
o-anisaldehyde (0.8 ml) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline (1.05 g) . The resulting free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
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Oxalate : 

m.p. ; 100-103'*C 

^H-NMR {400MHz, DMSO-dg) ; 6 (ppm) 1 . 2 0 { t , J«7 . 2Hz , 3H) , 

3.00 (br, 2H) , 3.20 (br, 4H) , 3.56 (br, 4H) , 3.60 (br, IH) , 

3.78(s,3H), 6.09(s,lH), 6.89(t,J=7. 2Hz, IH) , 

6 . 97 (d, J=7 . 2Hz, IH) , 7 . 2 1 ( dt , J=7 . 6 , 2 . OHz , IH) , 

7 . 33 (dd, J = 7 . 6 , 2 . OHz, IH) / 7 . 47 (s , IH) , 7 . 55 ( t, J=8 . OHz, IH) , 

7 . 68 (t, J=8 . OHz, IH) , 7 . 90 (d, J=8 . OHz, IH) , 8 . 03 (d, J-8 . OHz , IH) . 

MS (FAB) m/z 378(M+H)\ 

Free compound: 

'H-NMR {4 00MHz, CDCI3) ; 6 {ppm) 1 . 17 { t, J-7 . 2Hz , 3H) , 

2 . 55 (q, J=7 . 2Hz, 2H) , 2.73 {br, 4H) , 3 . 54 (br, 4H) , 3.89 (s, 3H) , 

5 . 24 {d, J=5 . 6Hz, IH) , 6 . 23 (d, J=5 . 6Hz, IH) , 6 . 89 - 6 . 94 (m, 2H) , 

7 . 14 (s, IH) ,7.23 {dt, tJ = 7 .2,1. 6Hz, IH) , 7 . 4 0 ( dd , J= 7 . 2 , 1 . 6Hz , IH) , 

7.4 3(ddd, J=8.4,8.0,1.2Hz,lH) , 7.54 {ddd, J«8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 

7 . 64 (d, J=8 . OHz , IH) , 8 . 04 (d, J=8 . OHz , IH) . 

F.Xfamplft 104 .glynl-hPR-i s of ^ - fCX. Hydroxy - (4 - mf^ fhoyybian 7;y 1 
( 4 - faf.hy 1 pT pp»ra yAn - 1 - yl) i soqii 1 nol i n p-ya 1 a 1" p> 

OH 




To a solution of 3 - bromo - 1 - ( 4 - e thylpiperaz in * 1 - 
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yl) isoquinoline (1.08 g) in tetrahydrof uran (20 ml) was added 
1.7 M t-butyl lithium (3.0 ml) at -78 ''c, and the mixture was 
stirred for 15 min . Thereafter, p- anisaldehyde (0.82 ml) was 
added at -78 °C, and the mixture was stirred for 15 min. The 
reaction solution was poured into an aqueous solution of 
saturated ammonium chloride, and then extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and evaporated- Then, the residue was purified 
by NH- silica gel column chromatography (ethyl acetate/hexane 
system), to give a yellow oil (1.23 g, yield; 97%). The oil 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 
m.p. ; 95-97''c 

^H-NMR (4 00MHz , DMSO-dJ ; 5 (ppm) 1.21 (t, J = 7 . 2Hz , 3H) , 

3 . 02 (br, 2H) , 3.23 (br, 4H) , 3.46 (br, 4H) , 3 . 60 (t, J=6 . 8Hz, IH) , 

3.70(s,3H), 5.69(s,lH), 6.84(d,J=8. 8Hz, 2H) , 

7 . 36 (d, J=8 . 8Hz, 2H) , 7 . 55 ( t, J=8 . OHz , IH) , 7 . 58 (s, IH) , 

7 . 69 (t, J=8 . OHz, IH) , 7 . 91 (d, J=8 . OHz, IH) , 8 . 03 (d, J=8 . OHz, IH) . 

MS{FAB) m/z 378(M+H)*. 

Free compound: 

'H-NMR (4 0 0MHz, CDCI3) ; 5 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 
2.55 (q, J = 7 .2Hz, 2H) , 2 . 74 (br, 4H) , 3 . 55 (br, 4H) , 3 . 80 (s, 3H) , 
5 . 18 (d, J=4 . 8Hz, IH) , 5.72 (d, J=4 .8Hz, IH) , 6 . 87 (d, J=8 . 8Hz, 2H) , 
7.00(s,lH), 7.35(d, J=8.8Hz,2H) , 7 . 4 5 ( ddd , J= 8 . 4 , 8 . 0 , 1 . 2Hz , IH ) , 
7.50 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 7 . 63 (d, J=8 . OHz, IH) , 

244 



98046PCT 



8.05{d, J=8.4Hz,lH) . 

FyampT^ IPS fiyr^^hp>c ;^ a r>f - fCX-niPfhyl -Q-hyHrnyy ^ f 4 - 
mP>1-hnyyHi3n!7y1 ) ] . 1 ■ M - f>1-hy1 pi pi^T-a g t n - 1 - yl W soqiH nol i nfi 

oxal ate 

Me OH 




To a solution of 3 - (4 -methoxyphenylcarbonyl ) - 1 - (4 - 
ethylpiperazin - 1 -yl) isoquinoline (667 mg) in te trahydrof uran 
(10 ml) was added a 3.0 M solution of methylmagnesium bromide 
in diethyl ether (1.8 ml) at 0 °C . The mixture was reacted at 
0°C for further 10 min, and then the reaction solution was poured 
into an aqueous solution of saturated ammonium chloride, and 
was then extracted with ethyl acetate. The resulting organic 
layer was washed with water and brine, dried and evaporated. 
Then the resulting residue was purified by NH- silica gel column 
chromatography (ethyl acetate/hexane system) , to give a yellow 
oil (643 mg, yield; 92%) . The oil was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m.p. ; 179 - IBl^'c 
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'H-NMR(4 0 0MH2,DMSO-d6) ; 6 (ppm) 1 . 20 ( t , J=7 . GHz , 3H) , 1.90(s,3H) , 

2 .99 (br, 2H) , 3 . 19 (br, 4H) , 3 .52 (br,4H) , 3. 69 (s, 3H) , 

6.81(d, J=8.8Hz,2H) , 7 . 4 8 (d , J-8 . BHz , 2H) , 7 . 54 ( t , J=8 . OHz , IH) , 

7 . 66 (s, IH) , 7 .67 (t, J = 8 . OHz, IH) , 7 . 90 (d, J=8 . OHz , IH) , 

8 . 02 (d, J=8 . OHz, IH) . 

MS (FAB) m/z 392 (M+H)*. 

Free compound: 

^H-NMR (4 00MHz, CDCI3) ; 8 (ppm) 1 . 16 ( t , J=7 . 2H2 , 3H) , 1.95(s,3H) , 

2.53 (q, J = 7. 2Hz, 2H) , 2.71(br,4H) , 3 . 50 (br, 4H) , 3.78 (s, 3H) , 

5 . 59 (s, IH) , 6 . 82 (d, J=B . 8Hz , 2H) , 7 . 15 (s, IH) , 

7.4 3 (d, J=8. 8Hz, 2H) , 7 .45 (ddd, J=8.4, 8.0, 1.2Hz, IH) , 

7 . 57 (ddd, J=8 .4, 8 . 0 , 1 . 2Hz , IH) , 7 . 69 (d, J-8 . OHz , IH) , 

8 . 04 (d, J=8 . 4Hz, IH) . 

Ryampl^ lOfi fiyn^•h<ac;■i g of 1 - (1 - P>1-hy1 pi pp^ra 7. i n - 4 - yl ) - 1 - (4- 
Tnf>Minyyp'hP>ri^ Miy1 ) -i goqiirnnl ine 
( 1 nfi > 1 ) A -MP>Mnovyph<=>n p^Miy1 hromi dft 



4 -Methoxyphenethyl alcohol (50 g) and triphenylphosphine 
(103 g) were dissolved in methylene chloride (600 ml) , followed 
by the addition of N - bromosuccinimide (70 g) in small portions 
under ice-cooling, and the resulting mixture was stirred at room 
temperature for 30 min. The reaction mixture was evaporated, 
and to the resulting residue was added hexane . The insoluble 
matters were filtered off, while the resulting filtrate was 
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evaporated, to give the title compound as a colorless oil (50 . 32 
g, yield; 71%) . 

^H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 3 . 10 ( 2H , t , J = 7 . 6Hz) , 
3.5 3(2H, t, J = 7.6Hz) , 3.80 {3H, s) , 6 . 8 6 ( 2H , d , J = 8 . 8Hz ) / 
7.13(2H,d, J-B.BHz) . 

(1 1 - M - F.^hy1pipf^razin-4-v1 ) (4 > 

Tn^Minyy pbRnP>f hy1 ) i snmii nol i ne 



Grignard reagent was prepared from magnesium (735 mg) and 
4 -methoxyphenethyl bromide (4.302 g) in a conventional manner. 
It was added dropwise into a solution of 1-(1- 
ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline (961 mg) and [1,3- 
bis (diphenylphosphino) propane] nickel (II) chloride (49 mg) in 
tetrahydrof uran (15 ml), in nitrogen atmosphere under ice- 
cooling. After stirring the resulting mixture for 10 min, it 
was further stirred at room temperature for 3.5 hr . To the 
resulting mixture was added IN hydrochloric acid (10 ml) , 
followed by stirring for 10 min. Then, the mixture was basif ied 
with a 5N sodium hydroxide . The insoluble matters were filtered 
off through Celite, and then the resulting filtrate was 




OMe 



Et 
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extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried (over MgSOj , evaporated and purified 
by (NH) silica gel column chromatography (ethyl acetate/hexane 
system) . The resulting product was converted into a 
hydrochloride in a conventional manner, recrys tallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as pale yellow crystals (346 mg, yield; 27%) . 
Hydrochloride : 
m.p. ; 224-227^*0 

^H-NMR(4 0 0MH2,DMSO-d6) ; 6 (ppm) 1 . 3 2 ( 3H , t , J = 7 .2Hz) , 2.95- 
3.00(2H,m) , 3.07-3.11 (2H,m) . 3 . 18 (IH, q, J = 7 . 2Hz) , 
3.20(lH,q, J = 7.2Hz) , 3 . 3 1 ( IH , t , J= 1 0 . 4Hz ) , 3 . 34 ( IH , t , J=10 . 4Hz ) , 
3.59 (2H, d, J = 10 .4Hz) , 3.60(2H,t,J=12.8Hz), 3.08(3H,s), 
3 . 95 (2H,d, J=12 . 8Hz) , 6 . 8 0 ( 2H , d , J= 8 . 8Hz ) , 7 . 14 ( 2H , d , J= 8 . 8H2 ) , 
7 . 32 (IH, s) , 7 . 59 (IH, dd, J=8Hz, 7Hz) , 7 .74 (IH, dd, J=8Hz, 7Hz, ) , 
7 . 84 (IH, d, J = 8Hz) , 8.09 (IH, d, J=8H2) , 1 1 . 4 3 ( IH , br - s ) . 
ESI-Mass; 376 (MH*) . 

Ryampl p> 1 07 gyn^hp>g•! R of 1 - M - fa^hy^ pi pfay-a 7:Tn-4-y1> -1- f2 - (2- 

hyrlroyyf^thoxy ^ php>np*1-hy 1 ] i c^oqn i nnl t tip 




Et 
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In the same manner as in Example 110, the oxalate of the 
title compound was obtained as a brown amorphous (209 mg, yield; 
36%) from 1- (1 -ethylpiperazin-4 -yl) -3- [2- (2- 
hydroxyethoxy) phenylethynyl] isoquinoline (453 mg) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 23 ( 3H , t , J = 7 . 2Hz) , 3 . 02 (4H, s) , 
3 . 10 (2H, q, J=7 . 2Hz) , 3.26-3.36(4H,m), 3.46-3.62(4H,m), 
3 .73 (2H, t, J=5Hz) , 3 . 98 (2H, t, J-5Hz) , 

6 . 77 (IH, ddd, J=7 . 6Hz, 7 . 4Hz . 1 .2Hz) , 6 . 92 (IH, dd, J=8Hz , 1 . 2Hz) , 

7 . 07 (IH, dd, J=7 . 4Hz, 1 . 6Hz) , 7 . 10 (IH, ddd, J=8Hz, 7 . 6Hz , 1 . 6Hz) , 

7.23 (lH,s) , 7.51 ( IH, ddd, J- 8Hz,7Hz, 1.2Hz) , 

7 . 64 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.7 ( IH , dd , J= 8Hz , 1 . 2Hz) , 

8 . 03 (IH, dd, J=8Hz, 1 . 2Hz) . 

ESI -Mass; 406 (MH*) . 

Rvampl <a lOfl qynl-h^gi g of 1 , M - P*i-hy 1 pipf^Ta z in - 4-y1) - ^ - (2- 
hydT-nyyp>Minyy^ phf^nf^thyl ] i c;nqiH nnl i ^^f> 




I 



In the same manner as in Example 110, the oxalate of the 
title compound was obtained as a colorless amorphous (218 mg, 
yield; 36%) from 1 - ( 1 - e thylpiperazin - 4 - yl ) - 3 - [ 3 - ( 2 - 
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hydroxyethoxy) phenylethynyl] isoquinoline (454 mg) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-dg) ; d (ppm) 1.23 (3H, t, J=7.2Hz) , 3.00- 

3.04(4H,m) , 3 . 09 (2H, q, J = 7 . 2Hz) , 3 . 2 6 - 3 . 57 ( 4H , m) , 3.46- 

3 .52 (4H,m) , 3 . 65 (2H, t, J=5Hz) , 3 , 89 (2H, t, J=5Hz) , 

6.7 0 (lH,dd,J=8Hz, 2.5Hz) , 6 . 7 6 ( IH , d , J=7 .6Hz) , 

6 .77 (IH, d, J=2 . 5Hz) , 7 . 12 (IH, dd, J=8Hz, 7 . 6Hz) , 7 . 25 (IH, s) , 

7 . 52 (IH, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 . 65 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7.7 8(lH,d, J=8Hz) , 8.04(lH,d,8Hz) , 11 . 10 (IH, br- s) . 

ESI - Mass; 4 06 (MH*) . 

F.yamplf^ 109 gyTihhP>s -5g of 1 - f 1 - t hy 1 p 1 pf>ra z i n - 4 - v1 > - 3 - f 4 - f 2 - 
hyHT-nyyf>Mir>yy ) phgan^fhyl 1 i fioqui nnl inf> 



1- (l-Ethylpiperazin-4 -yl) -3- [trans-4- (2- 
hydroxyethoxy) styryl] isoquinoline (722 mg) was dissolved in 
ethanol (16 ml) , to which was then added Lindlar catalyst (1.4 
g) . Then, the resulting mixture was stirred in hydrogen 
atmosphere for 2 days. After the catalyst was filtered off, 
the resulting solution was evaporated and purified by 
(NH) silica gel column chromatography (ethyl aceta te/hexane 




Et 
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system) . The resulting product was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as a pale brown amorphous (118 mg, yield; 11%) . 
Oxalate : 

^H-NMR {4 00MHz, DMSO-ds) ; 5 (ppm) 1.23 (3H, t, J«7.2Hz) , 

2.99(2H, t, J=3.2Hz) , 3 . 0 0 { 2H , t , J= 3 . 2Hz ) , 3 . 1 0 ( 2H , q , J=7 . 2Hz ) , 

3 . 24-3 . 36 (4H,m) , 3 . 46 - 3 . 60 (4H, m) , 3 . 66 (2H, t, J = 5Hz) , 

3.8 9(2H, t, J=5Hz) , 6 . 78 ( 2H, d, J=8 . BHz ) , 7 . 09 (2H, d, J=8 . 8Hz) , 

7 . 23 (IH, s) , 7 . 52 (IH, ddd , J= 8Hz , 7Hz , 1 .2Hz) , 

7 . 64 (IH, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 . 78 (IH, d, J=8Hz) , 

8 - 04 (lH,d, J«8Hz) . 

FAB-Mass; 406 (MH*) . 

Fyampl f> Tin g y n 1- h R i g of 1 ■ M - f^1-hy 1 pi pf>ra z i n - 4 - yl ) -1 - (3 - [2 - 
{7 -hydT-nvyP^I-h riyy^ phenyl 1 pT-npyl 1 i RomH nol 1 HR 




I 



1- {l-Ethylpiperazin-4 -yl) -3-{3-[2-(2- 
hydroxyethoxy) phenyl] propyl } isoquinoline (619 mg) was 
converted into a hydrochloride, and then dissolved in ethanol 
(20 ml) , to which was then added 10% palladium- carbon catalyst 
(1.25 g) . The resulting mixture was stirred in hydrogen 
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atmosphere overnight. After the catalyst was filtered off, the 
resulting solution was evapoareted. The reaction mixture was 
partitioned between ethyl acetate and IN sodium hydroxide . The 
resulting organic layer was washed with water, dried (over 
MgSO^) , evaporated, and then purified by (NH) silica gel column 
chromatography (ethyl acetate/hexane system) . The resulting 
product was converted into an oxalate in a conventional manner, 
to give the oxalate of the title compound as a pale brown 
amorphous (200 mg, yield; 27%) . 
Oxalate: 

^H-NMR (4 00MH2, DMSO-dJ ; 5 (ppm) 1.22 (3H, t, J'=7.2H2) , 

1.99 (2H, qui, J = 7. GHz) , 2 . 64 ( 2H , t , J = 7 . 6Hz ) , 2 . 7 6 ( 2H , t , J = 7 . 6Hz ) , 

3.08 (2H,q, J = 7 .2Hz) , 3 . 2 6 - 3 . 34 ( 4H , m) , 3 . 42 - 3 . 6 0 ( 4H , m) , 

3.68 (2H, t,J= 5.2Hz) , 3 . 96 ( 2H , t , J=5 . 2H2 ) , 

6 . 84 (IH, ddd, J = 7 . 6Hz, 7 .4Hz, 1 .2Hz) , 6 . 91 (IH, dd, J=8Hz, 1 . 2Hz) , 

7.12 (IH, ddd, J=8Hz, 7 . 6Hz, 1 . 2Hz) , 7.13 (IH, dd, J = 7 .4Hz, 1 . 6Hz) , 

7.26(lH,s), 7.51{1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 

7.65 (IH, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 81 (IH, d, J==8Hz) , 

8,03 (lH,d, J-8HZ) . 

ESI-Mass; 420 (MH*) . 

T=!yaTnp1 p 11 1 gyTithPR -ig of 1 - f :^ - mf^ t_h OX vnhf^n v1 r a rbon v1 ) - 1 - f 4 - 
f^t-hyl pipia-rayin-l -y l ^ i goqii t nnl i nf^ oxa 1 a t.e 
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O OMe 




• (COOH)2 

k 

In the same manner as in Example 112, the free compound 
of the title compound was obtained (600 mg, yield; 60%) from 
3. [a. hydroxy- ( 2 -methoxybenzyl ) ] -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline (1.0 g) and manganese dioxide (1.2 g) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m.p. ; ISS-lSe^'c 

^H-NMR (4 00MHz, DMSO-dJ ; 5 (ppm) 1 . 20 { t, J = 7 . 2Hz, 3H) , 

3 . 04 (q, J = 7 . 2Hz, 2H) , 3.22 (br, 4H) , 3.42 (br, 4H) , 3.63 (s,.3H) , 

7 . 08 (t, J=8 . OHz , IH) , 7 . 14 (d, J=8 . OHz , IH) , 

7.43 (dd, J=7 .6,1. 6Hz, IH) , 7 . 54 ( dd , J=7 . 6 , 1 . 6Hz , IH) , 

7.78 (t, J=7 . 6Hz, IH) , 7 . 84 (t, J=7 . 6Hz, IH) , 8 . 16 (d, J=7 . 6Hz, IH) , 

8.19(d, J=7 .6Hz,lH) . 

MS (FAB) m/z 376 (M+H) * . 

Free compound: 

'h-NMR (4 0 0MHz, CDCI3) ; S (ppm) 1 . 12 (t, J = 7 .2Hz, 3H) , 

2.48 (q, J=7 . 2Hz, 2H) , 2 . 62 (br, 4H) , 3 . 36 (br, 4H) , 3 . 69 (s, 3H) , 
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6.96 (d, J»8 .4Hz, IH) , 7 . 03 (dt, J=7 .6,0. 8Hz, IH) , 

7.4 5(ddd, J=8.4,7.6,1.6Hz,lH) , 7 . 55 (dd, J=7 . 6 , 1 . 6Hz , IH) , 

7.61 (ddd, J=8 .4 , 8 . 0, 1 . 2Hz, IH) , 7.66 (ddd, J=8 .4,8.0,1, 2Hz, IH) , 

7.92 (d, J= 8.0Hz, IH) , 8.06(s,lH) , 8 . 09 (d, J=8 . 4Hz , IH) . 

T ^Y^^T'' ^ ^ ^ QynMif^fi Tg nf ^ - ( A - mgj t box yph pn yl r a rhon v1 ) - 1 ■ f 4 ■ 

g>M-iy1 p-i pp*Ta7:i n > 1 -y 1 M gnqni nol i np oxalate 



3. [a. Hydroxy- (4 -methoxybenzyl ) ] -1- (4 -ethylpiperazin- 
l -yl) isoquinoline (1.1 g) was dissolved in a mixture solution 
of benzene (20 ml) and methylene chloride (20 ml) , followed by 
the addition of manganese dioxide (1-3 g) . After the mixture 
was reacted under stirring at room temperature overnight, it 
was filtered and evaporated. The resulting crystalis were 
washed with diethyl ether, to give the free compound of the title 
compound as a white solid (765 mg, yield; 70%) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as white 
crystals. 
Oxalate : 
m.p.; 176-179''c 




OMe 




• (COOH)2 
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*H-NMR (400MHz, DMSO-ds) ; 5 (ppm) 1 . 2 1 ( t , J = 7 . 2H2 , 3H) , 

3.01(br.2H), 3.24(br.2H), 3.59(br,6H), 3.87(s,3H), 

7 . 08 (d, J=8 . 8Hz, 2H) , 7 . 7 9 ( t , J- 8 . OHz , IH) , 7 . 84 ( t , J-8 . OHz , IH) , 

8.11(d, J=8.8Hz,2H) . 8.13(s,lH), 8 . 17 (d, J=8 . OHz . IH) , 

8.21(d, J=8.0Hz,lH) . 

MS (FAB) m/z 37 6 (M+H)*. 

Free compound: 

^H-NMR (400MHz. CDCI3) ; <5 (ppm) 1 . 16 ( t , J=7 . 6Hz , 3H) , 

2 . 54 (q, J-7 . 6Hz, 2H) , 2.73(br.4H), 3.51(br,4H), 3.91(s,3H), 

6 . 96 (d, J=8 . 8Hz, 2H) . 7 . 62 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 

7.68(ddd, J-8.4,8.0,1.2Hz,lH) , 7 . 92 (d, J=8 . OHz , IH) , 8.06(s,lH), 

8 . 14 (d, J=8 .4Hz, IH) . 8 . 29 (d, J-8 . 8Hz , 2H) . 

F-y-ampIp 1 Rynl-hp.g ig nf - M - mp thnx y i n ria n - 1 - yl W 1 - f 4 - 
«ai->iyip-ip«»Ta^^in-1 -yl ^ i goqninnl i nf» hvdrorhl or i de 



OMe 




In the same manner as in Example 104. a yellow compound 
was obtained (440 mg, yield; 98%) from 5 -methoxy- 1 - indanone 
(608 mg) and 3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline 
(800 mg) . The resulting compound was converted into a 
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hydrochloride in a conventional manner, to give the title 
compound as white crystals. 
Hydrochloride : 
m.p.; lOS-llO^C 

'H-NMR (400MHz, DMSO-dJ; <5 (ppm) 1 . 2 9 ( t , J=7 . 2Hz , 3H) , 2.39- 
2.46(m,lH), 2 .48-2 . 82 (m, IH) , 2 . 83 - 2 . 89 (m, IH) , 2.99- 
3.07(m,lH), 3 .14-3 .24 (m,4H) . 3 . 40 - 3 . 58 (m, 4H) , 3.76- 
3.90(m,2H). 3.80(S,3H), 4 . 58 ( t , J=7 . 2Hz , IH) , 

6 . 67 (d, J=8 . GHz. IH) , 6 . 7 9 (d . J=8 . OHz , IH) , 7 . 10 ( t . J= 8 . OHz , IH) , 
7.30(s,lH), 7 .58 (t, J-8 . 4Hz, IH) , 7 . 71 ( t , J=8 . 4Hz , IH) , 
7.86(d, J=8.4Hz,lH) . 8.07 (d, J-8 . 4Hz , IH) . 
MS (FAB) m/z 388 (M+H)*. 
Free compound : 

'H-NMR (400MHz. CDClj) ; <5 (ppm) 1 . 15 ( t , J = 7 . 2Hz , 3H) , 2.17- 
2.61(m.2H) , 2.51(q. J=7.2Hz,2H) . 2.68(br,4H) , 2 . 88 - 2 . 96 (m. IH) , 
3.08-3.15(m.lH) , 3.44(br,4H) . 3.86(s,3H) , 4 . 54 ( t . J = 7 . 2Hz , IH) , 
6 .70 (d, J = 7 . 6Hz, IH) , 6 . 7 9 (d . J = 7 . 6Hz , IH) , 7.02(s,lH), 
7 . 10 (t, J = 7 . 6Hz, IH) , 7 .40 (ddd. J=8.4, 8.0, 1.2Hz. IH) , 
7 . 52 (ddd. J=8. 4 , 8 . 0, 1. 2Hz, IH) , 7 . 64 (d. J=8 . OHz. IH) . 
8.02(d.J-8.4Hz,lH) . 

Fyampl P n/t fiynhb^fiig i-»f - f - mprhoxyi n da n - 1 - v1 ) - 1 - ( 4 - 
«a^^^y^ pi pPT-a 7:in-1 - y1 ) i s ogninnl inp nxal ate 
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. (COOH)2 




In the same manner as in Example 104, an oil was obtained 
from 6 -methoxy - 1 - indanone (713 mg) and 3 -bromo - 1 - ( 4 - 
ethylpiperazin-l-yl) isoquinoline (937 mg) . Methanol (20 ml) 
and platinum oxide (20 mg) were added to the oil (387 mg) , and 
the mixture was reacted in hydrogen atmosphere overnight. The 
resulting reaction solution was filtered through Celite, and 
then evaporated. The resulting residue was purified by NH- 
silica gel column chromatography, to give a yellow oil (307 mg, 
yield; 79%) . The oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate: 
m.p. ; 122-124*'c 

^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1.22 ( t , J = 7 . 2Hz , 3H) , 2.34- 
2 . 42 (m, IH) , 2 . 44 -2 . 54 (m, IH) , 2 . 82 -2 . 93 (m, IH) , 3.02- 
3 . 10 (m, 4H) , 3 . 30 (br, 4H) , 3 . 53 (br, 5H) , 3 .64 (s, 3H) , 
4 .48 (t, J = 7 .2Hz, IH) , 6 . 6 4 (d , J= 2 , 4Hz , IH) , 

6 . 74 (dd, J=8 . 0, 2 .4Hz, IH) , 7 . 19 (d, J=8 . OHz, IH) , 7 . 32 (s, IH) , 

7 . 56 (t, J=8 . OHz, IH) , 7 . 69 (t, J=8 . OHz, IH) , 7 . 86 (d, J=8 . OHz, IH) , 
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8.06 (d, J-8.0HZ, IH) . . 
MS (FAB) m/z 388 (M+H)*. 

Free compound: 

'H-NMR (400MHz, CDClj) ; <5 (ppm) 1 . 15 ( t, J=7 . 2Hz , 3H) , 2.41- 
2.61(in,2H), 2.52 (q. J=7 .2Hz, 2H) , 2.69(br,4H). 2 . 86 - 2 . 93 (m, IH) , 
3.12-3. 04 (m,lH) , 3.45(br.4H) , 3.71(s,3H) , 4 . 49 ( t . J = 7 . 2Hz , IH) . 
6.72(d. J = 2.4Hz,lH) , 6 . 73 (dd. J=8 . 0 , 2 . 4Hz . IH) . 7.03(s,lH). 
7 . 18 (d, J-8 . OHz, IH) , 7 . 41 (ddd. J=8 . 4 , 8 . 0 . 1 . 2Hz , IH) , 
7.53 (ddd, J=8 . 4 , 8 . 0, 1 .2Hz, IH) , 7 .64 (d. J=8 . OHz, IH) , 
8 . 03 (d. J=8 .4Hz, IH) . 

F.yampi P> 1 1 S gynhh^^R T s of ^ - f 4 - ( 2 - h vdroxve t hoxv) j ndfln - 1 - vl ) - 
1 - ^4-fai-hy1pip«a-ra^in-1 - y1 i goguinnl ine hydror'hl nr i de 



In the same manner as in Example 104, an oil was obtained 
from 5- (2- t-butyldimethylsilyloxyethoxy) -1-indanone (1.1 g) 
and 3-bromo-l- (4-ethylpiperazin-l-yl) isoquinoline (800 mg) . 
To a solution of the oil in tetrahydrof uran (10 ml) was added 
a 1.0 M solution of tetrabutylammonium fluoride in 




N 



OH 
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tetrahydrof uran (6 ml) , and the mixture was stirred at room 
temperature for 30 min. The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) , to give the free compound of the 
title compound as a colorless oil (394 mg, yield; 36%) . The 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as a white amorphous . 
Hydrochloride (amorphous) : 

'H-NMR (400MHz, CDCI3) ; 5 (ppm) 1.28(t,J=7.2Hz,3H), 2,38- 

2,41(m,lH) , 2 .45-2 .50 (m, IH) , 2 . 83 - 2 . 93 (m, IH) , 3.00- 

3.11(m,lH) , 3.14-3.30(m,4H) , 3 . 45 - 3 . 60 (m, 4H) , 

3 .76 (t, J = 4 . 8Hz, 2H) , 3 . 82 - 3 . 91(m, IH) , 4.03(br,2H), 

4.58{t, J=7.2Hz,2H) , 6 . 6 6 (d , J= 8 . OHz , IH ) , 6 . 7 8 { t , J= 8 . OHz , IH ) , 

7.08(t, J-8.0Hz,lH) , 7.28 (s, IH) , 7 . 58 ( t , J= 8 . OHz , IH) , 

7.71(t, J=8.0Hz,lH) , 7.86(d, J-8.0Hz,lH) , 8 . 07 ( d , J= 8 . OHz , IH) . 

MS (FAB) m/z 418(M+H)\ 

Free compound: 

'H-NMR (4 0 0MHz , CDCI3) ; 5 (ppm) 1 . 45 ( t, J=7 . 2Hz , 3H) , 2.43- 

2.61(m,2H) ,2.53 (q , J = 7 . 2Hz , 2H) , 2.6 9(br,4H) , 2.89-2.97 (m, IH) , 

3.09-3.17 (m,lH) , 3.44(br,4H), 3 . 99 ( t, J-4 . OHz , 2H) , 4.13- 

4.16(m,2H) , 4.54(t,J=7.6Hz,lH) , 6 . 71 (d, J=7 . 6Hz , IH) , 

6 . 81 (d, J = 7 . 6Hz, IH) , 7 . 03 (s, IH) , 7 . 09 (t, J = 7 . 6Hz, IH) , 

7.41 (ddd, J=8 . 4,8.0,1. 2Hz, IH) , 7 .53 (ddd, J=8 . 4, 8 . 0, 1 .2Hz, IH) , 
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7.64(d, J=8.0Hz,lH) , 8 . 03 (d, J»8 . 4Hz , IH) . 
T;'yaTnpT^ 11 fi SynriipRis nf 3 - f R -mpfhnxy- 1 , :^ - 

HShyH-ronaphl-hal ^n.A-yl ) -1 - U •> P th Vl n 1 Pera Z i n ~ 1 - 
y1 > 1 gnqn i nnl i nf> oxa 1 a te 




OMe 



In the same manner as in Example 104, a brown oil was 
obtained {97 mg, yield; 93%) from 5 -methoxy - 1 - tetralone (711 
mg) and 3-bromo-l- (4 - ethylpiperazin- 1 -yl) isoquinoline (860 
mg) . The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p. ; 136-139''c 

'H-NMR(400MHz,DMSO-d6) ; 5 (ppm) 1.22 (t, J = 7 .2Hz, 3H) , 

2.36 (br, 2H) , 2 . 77 ( t, J=8 . OHz, 2H) , 3.06 (br, 2H) , 3.28 (br , 4H) , 

3 . 52 (br , 4H) , 3.83{s,3H), 6.52(t,J=4 .4Hz, IH) , 

6 .79 (d, J-8 . OHz, IH) , 6.9 3 (d, J=8 . OHz , IH) , 7 . 11 ( t , J=8 . OHz , IH) , 
7'. 53 (s, IH) , 7 . 61 (t, J=8 . OHz, IH ) , - 7 . 7 2 ( t , J= 8 . 4Hz, IH) , 
7 . 93 (d, J=8 . 4Hz, IH) , 8 . 12 (d , J= 8 . 4Hz , IH) . 
MS (FAB) m/z 400(M+H)\ 

260 



98046PCT 



Free compound: 

^H-NMR (400MHz, CDCI3) ; 6 (ppm) 1.16 ( t , J=7 . 2Hz , 3H) , 2.40- 
2 .45 (m, 2H) , 2 . 54 (q, J=7 . 2H2 , 2H) , 2.73 (br, 4H) , 
2 . 88 (t, J«8 . OHz, 2H) , 3 .52 (br, 4H) , 3.88 (s, 3H). , 

6.60(t, J=4.4Hz, IH) , 6 . 82 (d , J=8 . OH2 , IH) , 6 . 99 (d, J=8 . OHz , IH) , 
7 . 09 (t, J=8 . OHz, IH) , 7 .35 (s, IH) , 7 . 4 6 ( d t , J= 8 . 4 , 1 . 2Hz, IH) , 
7.57 (dt,J=8.4, 1.2Hz, IH) , 7 . 7 1 (d, J=8 . 4Hz , IH) , 
8.08(d, J»8.4Hz,lH) . 

Ky;^mp1 p 117 .qyn thf^ .^ i g of - ( 7 -methoxy- 1,2- 

HiViyriT'o naphthal f^n-d-y1 ) >1 - ( 4 ■ (=? thvl D 1 HRra Z 1 n - 1 - 
y1 ) -i finqiH nnl i np> nval at.P? 




OMe 



To a solution of 3 - bromo - 1 - ( 4 - e thy Ipiperaz in - 1 - 
yl ) isoquinoline (860 mg) in tetrahydrof uran (10 ml) was added 
2.5 M n-butyl lithium (1.3 ml) at -78'*C. Thereafter, the 
mixture was raised to -AO^C, to which was then added 6- 
methoxy- 1 - tetralone (711 mg) , and then the mixture was stirred 
at -40°C for 20 min. The reaction solution was poured into an 
aqueous solution of saturated ammonium chloride and extracted 
with ethyl acetate . The resulting organic layer was washed with 
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water and brine, dried and evaporated. Then, to the resulting 
residue were added methanol (10 ml) and 5N hydrochloric acid 
(1 ml) , and the mixture was heated under reflux for 1 hr. The 
reaction solution was basif ied by adding a 2N aqueous solution 
of sodium hydroxide thereto, which was then parti tioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried and evaporated. The resulting residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) , to give free compound of the title compound 
as a colorless oil (410 mg, yield; 86%) . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 
m.p. ; 112-114*'c 

^H-NMR(400MHz,DMSO-d5) ; d (ppm) 1.24 (br, 3H) , 2.39 (br, 2H) , 

2.51 (br, 2H) , 2.78 (br, 2H) , 3.13 (br, 2H) , 3.33 (br, 2H) , 

3 .76 (br, 4H) , 6 .40 (s, IH) , 6.71 (d, J= 8 . 4Hz , IH) , 6 . 87 (s, IH) , 

7 . 14 (d, J=8 .4Hz, IH) , 7.57(s,lH) , 7 . 6 2 ( t , J= 8 . OHz , IH ) , 

7 . 73 (t, J=8 . OHz, IH) , 7 . 94 (d, J=8 . OHz, IH) , 8 . 12 (d, J=8 . OHz , IH) . 

MS (FAB) m/z 400(M+H)\ 

Free compound: 

'H-NMR (400MHz , CDCI3) ; <5 (ppm) 1 . 1 6 ( t , J=7 . 2Hz , 3H ) , 2.42- 

2 . 47 (m, 2H) , 2 . 54 (q, J=7 . 2Hz, 2H) , 2.73 (br, 4H) , 

2,85 ( t, J=7 . 6Hz, 2H) , 3.51 (br, 4H) ,- 3 . 82 (s, 3H) , 

6 . 47 ( t, J-4 . 8Hz , IH) , 6 . 67 ( dd , J= 8 . 8 , 2 . 8Hz, IH) , 

6 .79 (d, J=2 . 8Hz, IH) , 7 . 32 (d, J=8 . 8Hz, IH) , 7 . 44 (s, IH) , 
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7.46 (ddd, J=8 .4 , 8.0,1. 2H2, IH) , 7 .57 (ddd, J=8 .4, 8.0,1. 2Hz, IH) , 
7.71 (d, J= 8.0Hz, IH) , 8 . 08 (d, J-8 . 4Hz , IH) . 

Fyampi P> 11 fl c^ynj-hPfi-jfi nf ■ f - mpf hoxy - 1 . 2 - 
fj-jhyr^T-nnapVifha l -y1 ^ -1 - / 4 - thy 1 p i p^ra z 1 n - 1 - 

y1 ) T goq iiinnl TTi<=> nxalatg 



In the same manner as in Example 104, the free compound 
of the title compound was obtained as a colorless oil (97 mg, 
yield; 98%) from 7 -methoxy - 1 - tetralone and 3 -bromo- 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 
m.p.; ISO-lSB^'c 

^H-NMR (4 0 0MHz , DMSO- dg) ; 6 (ppm) 1.24{t,J = 7.2Hz,3H), 

2.3 8(br,2H) , 2 . 74 ( t , J=7 . 6Hz , 2H) , 3.11(br,2H) , 3.3 5(br,4H) , 

3.55(br,4H), 3.63{s,3H), 6 , 55 ( t , J = 4 . 4Hz , IH) , 6 . 7 8 - 6 . 7 9 (m , 2H) , 

7.18 (d, J= 8.4Hz, IH) , 7.59(s,lH) , 7 . 6 2 ( t , J= 8 . OHz , IH ) , 

7 .73 (t, J=8 . OHz, IH) , 7 . 96 (d, J=8 . OHz, IH) , 8 . 13 (d, J=8 . OHz, IH) . 
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MS (FAB) m/z 400 (M+H)*. 
Free compound: 

'h-NMR(4 00MH2, CDCI3) ; S (ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 2.42- 

2.47 (m,2H) , 2 . 54 (q, J-7 . 2Hz , 2H) , 2.7 3(br,4H) , 

2.80 { t, J= 8.0Hz, 2H) , 3.52(br,4H) , 3.70(s,3H) , 

6 . 60 (t, J=4 . 8Hz, IH) , 6.73 (dd, J=8 . 0, 2 . 8Hz, IH) , 

6 . 96 (d, J=2 . 8Hz, IH) , 7 . 13 (d, J=8 . OHz, IH) , 7 . 38 (s, IH) , 

7.46 (ddd, J=8 .4 , 8 . 0, 1 . 2Hz, IH) , 7 . 57 (ddd, J=8 .4, 8.0,1. 2H2, IH) , 

7 .72 (d, J=8 . OHz, IH) , 8 . 08 (d, J=8 . 4Hz, IH) . 

F.yampi ^119 .^ynl-h^RTPi of 1 - ( S - TTIP OXV - 1 . 2 . 3 , 4 - 
hot-T-ahyH-rr.n;^pb hha1i=>n-1 -y1 ) >1 ■ ( 4 - ft t.h Vl n i DOra Z 1 n - 1 - 



OMe 




In the same manner as in Example 18, the free compound 
of the title compound was obtained as a colorless oil (218 mg, 
yield; 83%) from 3 - ( 8 - me thoxy - 1 , 2 - dihydronaphthalen - 4 - yl ) - 
1 - (4 - ethylpiperazin- 1 -yl) isoquinoline (273 mg) and 
palladium/carbon catalyst (20 mg) . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
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Oxalate : 

m.p.; 133-136''c 

'H-NMR (4 00MHz, DMSO-dfi) ; d (ppm) 1.23 {t, J = 7 .2H2, 3H) , 1.65- 

1 . 80 (m, 3H) , 2.00 (br, IH) , 2 . 15 (br, IH) , 2 . 55 - 2 . 72 (m, 2H) , 

3.11 (d, J='5.6H2,2H) , 3.32(br,2H) , 3.54(br,lH) , 3.6 0(br,2H) , 

3 . 80 (S, 3H) , 3.93 (br, 2H) , 4 . 24 {t, J=5 . 6Hz, IH) , 

6 . 52 (d, J=8 . OHz, IH) , 6 .79 (d, J=8 . OHz, IH) , 6 . 95 (s, IH) , 

7 . 04 (t, J-8 . OHz, IH) , 7 . 55 (t, J=8 . OHz, IH) , 7 . 66 (t, J-8 . OHz, IH) , 

7.78 (d, J=8.0Hz, IH) , 8 . 0 6 ( d , J= 8 . OHz , IH ) . 

MS (FAB) m/z 402(M+H)\. 

Free compound: 

'H-NMR (4 00MH2, CDCI3) ; 6 (ppm) 1.16(t,J=7.6H2,3H), 1.68- 

1 .75 (m, 2H) , 2 . 01-2 . 09 (m, IH) , 2 . 23 - 2 . 29 (m, IH) , 

2 . 53 (q, J=7 . 6Hz, 2H) , 2 . 62 - 2 . 84 (m, 2H) , 2.70 (br, 4H) , 

3 .47 (br, 4H) , 3 . 87 (s, 3H) , 4.29 ( t , J= 5 . 6Hz , IH) , 

6 . 67 (d, J-8 . OHz ,1H), 6.70(s,lH), 6.72(d,J=8. OH2, IH) , 

7 . 06 (t, J = 8 . OHZ, IH) , 7.40 (ddd, J=8 .4 , 8.0,1. 2Hz, IH) , 

7.49 (ddd, J=8 . 4, 8.0,1. 2Hz, IH) , 7 .56 (d, J=8 . OHz, IH) , 

8.03 (d, J=8 .4Hz, IH) . 

Kvampl <a i:^n c;yn1-hP*c;i r nf > ( - niiafhoyy - 1 , , , d - 
hf^f-rahyri-rnnaphl-lial p>n - 1 - y 1 ) - 1 - ( 4 - f^1-hy1 pi pf^Ta:^! n - 1 - 
yl ) 1 Roqii j nol i nf* nva 1 a t f> 
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Methanol (30 ml) and platinum oxide (30 mg) were added 
to 3- (6-methoxy-l, 2-dihydronapthalen-l-yl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline (347 mg) , and the mixture was 
reacted in hydrogen atmosphere for 6 hr . The resulting reaction 
solution was filtered through Celite, and then evaporated. The 
resulting residue was purified by NH- silica gel column 
chromatography, to give the free compound of the title compound 
as an oil (189 mg, yield; 54%) . The resulting free compound 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 
m.p. ; 170-173''c 

^H-NMR(400MHz,DMSO-de) ; 5(ppm) 1.21(br,3H), 1 . 60 - 1 . 80 (m, 2H) , 
1 . 95-2 . 20 (m, 2H) , 2.81 (br, 2H) , 3 . 04 (br, 2H) , 3.23 (br, 4H) , 
3 .49 (br, 4H) , 3 .72 (s, 3H) , 4 . 1 9 (br , IH ) , 6 . 6 4 ( d , J« 8 . 4Hz , IH) , 
6 .73 (s, IH) , 6 . 82 (d, J=8 .4Hz, IH) , 6 . 96 (s, IH) , 

7.55(t, J=8.0Hz,lH) , 7 . 6 5 ( t , J= 8 . OHz , IH) , 7 . 7 8 ( d , J- 8 . OHz , IH) , 
8 . 05 (d, J=8 . 0H2 , IH) . 
MS (FAB) m/z 402(M+H)\ 
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Free compound: 



'H-NMR (400MHz, CDCI3) ; <5 (ppm) 1 . 16 { t , J=7 . 2H2 , 3H) , 2.05- 
2.14(m,3H), 2.18-2.26(in,lH) , 2 . 51 (q, J=7 . 2Hz , 2H) , 2.71(br,4H), 
2 .71-2 . 89 (m, 2H) , 3 .47 (br, 4H) , 3.81(s,3H), 4.25(t,J=5. 6Hz, IH) , 
6.66 (dd, J=8 .4,2. 8Hz, IH) , 6 .70 (d, J=2 .8Hz, IH) , 6 .72 (s, IH) , 
6 . 94 (d, J-8 . 4Hz , IH) , 7.40 (ddd, J=8 .4 , 8 . 0 , 1 . 2H2, IH) , 
7.50 (ddd, J-8 .4, 8.0,1 . 2Hz, IH) , 7 . 57 (d, J=8 . OHz, IH) , 
8.03 (d, J=8.4Hz, IH) . 

F.yampl P> fiynl-hf^g i « nf ? - (7 > TTifit.hoxy ■ 1 .2.3.4- 

j-f^j-yahyriT-onapht-hal P>n - 1 -y1 ^ - 1 - M -f^t.hyl pi perazin - 1 - 
y1 \ T goqii-inol T nf> nyalafp 



In the same manner as in Example 18, the free compound 
of the title compound was obtained as a colorless oil (239 mg, 
yield; 61%) from 3 - ( 6 -methoxy - 1 , 2 - dihydronaphthalen - 4 -yl ) - 
1- (4 -ethylpiperazin-1 -yl) isoquinoline (405 mg) and 
palladium/carbon catalyst (30 mg) . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 




N 



• (COOH)2 
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m.p. ; 110-112 C , 

^H-NMR (400MHz, DMSO-dj) ; 6 (ppm) 1.21(br,3H), l,73(br,2H), 

2.02(br,lH), 2.12(br,lH), 2.73(br,2H), 3.09(br,2H), 

3 .29 (br,4H) , 3 . 50 (br. 4H) , 3 .58 (s, 3H) . 4 .21 (br, IH) , 6 .43 (s. IH) . 

6.72 (d, J=8.4HZ,1H) . 6.97(s,lH), 7 . 06 (d. J=8 . 4Hz , IH) , 

7 . 53 (t, J=8 . OHz. IH) , 7 . 64 ( t , J=8 . OHz . IH) . 7 . 77 (d . J-8 . OHz , IH) , 

8 . 04 (d, J=8 . OHz , IH) . 

MS (FAB) m/z 402 (M+H)*. 

Free compound: 

*H-NMR (4 00MHz, CDCI3) ; 5 (ppm) 1 . 16 ( t , J=7 . 2Hz . 3H) , 1.66- 

1.81(in,2H), 2.05-2.13 (m.lH) , 2 . 21 - 2 . 2 8 (m, IH) , 

2 . 52 (q, J=7 .2Hz, 2H) , 2.71(br,4H), 2 . 71 - 2 . 85 (m, 2H) , 

3.47(br,4H), 3.67(s,3H). 4 . 27 ( t . J= 6 . OHz . IH) , 

6.58(d. J=2.4Hz,lH) , 6.74(s,lH), 6 . 75 (dd. J=8 . 8 , 2 . 4Hz . IH) . 

7 . 08 (d. J=8 .4Hz, IH) , 7 . 4 1 (dt , J=8 . 4 , 1 . 2Hz , IH) , 

7.51(dt. J=8.4, 1.2Hz, IH) . 7.59 (d, J=8 . 4Hz . IH) , 

8 . 03 (d, J-8 .4Hz, IH) . 

Byampl P» ^ y."?. fiynt-hf»gig rtf - ("^ - hyrl-rny yTnP' thy 1 r-b -rninan - 6 - y 1 ) - 1 - 
(4 - pMiyl pi ppT-a-7i n - 1 -y1 ) i soqiHrinl inf^ hyd rorh 1 or i de 
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In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 6 -bromo- 3 - acetoxymethylchroman 
(4.67 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 -yl) isoquinoline 
(2.2 g) . To the resulting oil were added methanol (20 ml) and 
a IN aqueous solution of sodium hydroxide (2 ml) , and then 
reacted at 50°C for 2 hr , The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography, to 
give the free compound of the title compound as an oil. The 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals (1.93 g, yield; 91%). 
Hydrochloride : 
m.p.; 168-172**C 

^H-NMR (4 0 0MHz, DMSO-dg) ; 6 (ppm) 1 . 34 (t, J = 7 . 2Hz , 3H) , 
2.13(br,lH) , 2.6 3(dd, J=16.4,4.8Hz,lH) , 

2.89(dd,J=16.4,5. 2Hz , IH) , 3 . 1 9 - 3 . 2 6 (m, 2H) , 3 . 3 3 - 3 . 43 (m, 3H) , 

3 . 48-3 . 60 (m, 3H) , 3 . 62 (d, J-11 . 6Hz , 2H) , 3 . 9 0 - 3 . 98 (m, 3H) , 

4 . 31 (dd, J=11.2 , 2 , OHz, IH) , 6 . 87 (d, J=9 . 2Hz, IH) , 

7 . 56 (t, J=8 . OHz, IH) , 7 .71 (t, J=8 . OHz , IH) , 7 . 91-7 .96 (m, 4H) , 

8 . 09 (d, J=8 . OHz , IH) . 

MS(FAB) m/z 404(M+H)\ 

Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 18 (t, J = 7 . 2H2, 3H) , 2.30- 
2.36(m,lH), 2 . 56 (q, J = 7 . 2Hz, 2H) , 2 . 6 6 - 2 . 7 3 (m, IH) , 2.76(br,4H), 
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2.9 8 (dd, J = 16. 4, 1.2Hz, IH) , 3.57 (br,4H) , 3 . 7 8 - 3 . 69 (m, 2H) , 
4 .05-4 . 13 (m, IH) , 4 . 33-4.37 (m, IH) , 6 .89 (d, J«8 . OHz , IH) , 
7.42 (ddd, J=8.4, 8. 0,1. 2 Hz, IH), 7.56 (ddd, J=8 .4, 8.0, 1.2Hz, IH) , 
7 .59 (s, IH) , 7 .75 (d, J=8 . OHz, IH) , 7 . 88 (dd, J=8 . 0 , 2 . OHz, IH) , 
7.89(s,lH) , 8.05 (d,J= 8.4Hz, IH) . 

F.yampi 12^ .qynthf>5:;i of 1-(4- p>thy1p-ipRr;^7:Tn-1-y1)-l-f2~ 
py-ri riyl ) i fiogni nnl t nf^ r3 1 hy rj-rorhl o-ri nr rnmpmind i denti f i ed 

i->y i-hf:> fniiow ing analyriral data and Synthetic procedures 




3 - (2 - Pyridyl ) isoquinolin- 1 - one obtained by reacting 
N-methyl -o- toluamide (2.28 g) and 2 - cyanopyridine (1.59 g) 
according to Example 10-1 was added to phosphorus oxychloride 
(10 ml), and the mixture was stirred at 100°C for 3 hr . The 
reaction solution was evaporated, and then ethyl acetate and 
water were added to the resulting residue. The resulting 
organic layer was washed with water, an aqueous solution of 
sodium bicarbonate and brine, and dried over magnesium sulfate . 
The solvent was evaporated, and -the resulting l-chloro-3- 
(2 -pyridyl ) isoquinoline was reacted with N - ethylpiperaz ine 
(15 ml) at 110°C for 12 hr . The reaction solution was evaporated, 
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and then ethyl acetate and water were added to the resulting 
residue. The resulting organic layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) , to give the free compound of the title compound as a 
pale yellow oil. 
Free compound: 

^H-NMR (4 0 0MHz, CDCI3) ; 5 (ppm) 1 . 18 (t, J=8 . GHz, 3H) , 

2 . 57 (q, J=8 - GHz, 2H) , 2 . 78 (m, 4H) , 3 . 58 (m, 4H) , 7 . 27 (m, IH) , 

7.5G(t, J=9-2Hz,lH) , 7 . 6 1 ( t , J= 9 . 2Hz , IH) , 7 . 8 1 ( t , J= 9 . 2Hz , IH) , 

7 . 89 (d, J=9 . 2H2, IH) , 8 . IG (d, J=9 . 2Hz, IH) , 8 .40 (s, IH) , 

8 . 52 (d, J = 9 .2Hz, IH) , 8 . 67 (d, J = 4 . 5H2, IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.31 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 160-162''c 

'H-NMR(400MH2,CDCl3) ; 6 (ppm) 1 . 34 ( t , J= 7 . 2Hz , 3H) , 3.19- 
3.28(m,2H), 3 . 31 - 3 . 43 (m, 2H) , 3 . 55 - 3 . 7 0 (m, 4H) , 4 . 14 (br - d, 2H) , 
7.71-7.79{m,2H), 7.84(t,J=8. GHz, IH) , 8 . 10 (d, J=8 . GHz , IH) , 
8 . 20 (d, J=8 . OH2 , IH) , 8 . 30- 8 . 39 (m, IH) , 8 . 63 (s, IH) , 
8 . 66 (d, J=8 . GHz, IH) , 8.85 (br-d, IH) , 11.26 (br-s, IH) . 
MS(FAB) m/z 319{M+H)\ 

F.yampi 1 ■qyr^^hpg^ of 1 - M > f>thy1 pipp^ra?: in-d-yl ) - - FS - (2 - 
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I 



In the same manner as in Example 127-1, 5-(2- 
acetoxyethoxy) -2- tributylstannylpyridine was obtained as a 
colorless solid (3.362 g) from a mixture (4.015 g) of 2 - 
iodo-3-hydroxypyridine and 4 - iodo - 3 -hydroxypyridine , 2- 
bromoethyl acetate (4.551 g) and bis ( tr ibutyl tin) (13.6 ml). 
The resulting compound and 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 - 
bromoisoquinoline (452 mg)were treated in the same manner as 
in Example 3 00, to give the hydrochloride of the title compound 
as yellow crystals (recrystallized from ethanol/ isopropyl 
ether) (189 mg. yield; 29%) . 
Hydrochloride : 
m.p.; 110-115°C 

^H-NMR (400MHz, DMSO-dJ ; 5 (ppm) 1 . 30 (3H, t , J-7 . 2Hz) , 
3.20{lH.q, J = 7.2Hz) , 3 . 22 ( IH , q . J = 7 . 2Hz ) , 3 . 3 0 - 3 . 4 0 ( 2H . m) . 
3.48-3.60(4H,m) , 3 . 80 - 3 . 90 (2H, m) , 4 . 17 ( 2H , d , J= 13 . 2Hz ) , 
4.30-4.40(2H,m) , 7 . 75 ( IH , dd, J = 8Hz . 7Hz ) , 7 . 7 6 - 7 . 88 ( IH , m) . 
7.84(lH,dd.J=8H,7Hz) , 8 . 07 (IH, d, J=8Hz) , 8 . 19 (IH, d, J=8Hz) , 
8.16-8.30(lH,m), 8.44-8.60(2H,m). 
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ESI -Mass; 379 (MH*) . 

TT^ampio i>iS gyni-hP^fi-j g of 1 -( 1 ^ pf hvl D i DPra Z 1 Tl - 4 - y1 )- 1 ■ f 2 - f 2 - 




In the same manner as in Example 126 - 1 , 2 . 705 g of the title 
compound was obtained as a yellow oil from 2 -benzyloxyethanol 
(15.219 g) arid 2 , 5 - dibromopyridine (2.369 g) . 
'H-NMR (400MHz, CDCI3) ; 6 (ppm) 3 . 81 (2H, t , J=4 . 8Hz) , 
4.46(2H, t, J=4.8Hz) , 4.61(2H,s), 6 . 72 (IH, d, J=8 . 8Hz) , 7.27- 
7 . 36 (5H,m) , 7 . 64 ( IH , dd , J= 8 . 8Hz, 2 .4Hz) , 8 . 16 (IH, d, J-2 .4Hz) . 
n 9S>2) 1 - fl -F.l- hy1pip<=>ra7:in-4-vl) -3 - f2- (2- 
ViyHT-nyy^t-bnvy ) pyr i H i n - S - y1 1 1 .soauinol ine 




I 

Et 



According to Example 167-2, 2 - ( 2 - benzyloxye thoxy) - 5 - 
bromopyridine (1.233 g) and 1 - (1 -ethylpiperazin-4 -yl) - 3 - 
bromoisoquinoline (480 mg) were treated, which were 
continuously treated in the same manner as in Example 167-3, 
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to give the hydrochloride of the title compound. The resulting 
hydrochloride was recrystallized from ethanol/isopropyl ether, 
to give the title compound as pale yellow crystals (186 mg, 
yield; 27%) . 
Hydrochloride : 
m.p. ; 137-142''C 

'H-NMR (4 00MHz, DMSO-dg) ; 8 (ppm) 1 . 3 1 ( 3H , t , J = 7 . 2Hz ) , 3.16- 

3.24(2H,m) , 3 . 3 0 ( IH , t , J= 1 0 . 4Hz ) , 3 . 33 ( IH, t , J=10 . 4Hz) , 

3 . 54 (2H, t, J=13 . 6Hz) , 3 . 5 8 ( 2H , d , J= 1 0 . 4Hz ) , 3 . 7 3 ( 2H , t , J=5 . 2Hz ) , 

3.99(2H,d, J = 13.6Hz) , 4 . 3 3 ( 2H , t , J= 5 . 2Hz ) , 6 . 9 6 ( IH , d, J= 8 . 8H2 ) , 

7 .58 (IH, ddd, J=8Hz, 7Hz, 1.2Hz) , 7.73 ( IH , ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 

7.93 (IH, d, J=8Hz) , 8 . 04 (IH, s) , 8 . 09 (IH, d, J=8Hz) , 

8 .46 (IH, dd, J«8 .8Hz, 2 . 8Hz) , 8 . 96 (IH, d, J==2 . 8Hz) , 11 , 15 (lH,br- 

s) . 

ESI-Mass; 379 (MH*) . 

F.yaTnp1f> 1 ::> fi fiyr^^hP>Pl^ g nf 1 - M - P>hhy1 pi pf^ra zi n - 4 - v1 ) - 1 - \2- (2- 
mf^fhov y ^i-hoyy^pyri din-S-vl 1 i soauinol ine 
(1 - 1 ) 9> r9 ..MP^^^^oyyf>^ V>oyy^ > S - hrnmopyr 1 d i n e 



2 -Methoxyethanol (7.9 mg) was dissolved in N,N- 
dimethylf ormamide (50 ml) , followed the by addition of 60% 
sodium hydride (4 g) under ice-cooling, and the mixture was 
stirred for 20 min. Thereafter, it was stirred at 9o''c for 
further 30 min . To the reaction mixture was added dropwise 
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2, 5-dibromopyridine (2.369 g) /N, N- dimethylf ormamide (20 ml) 
solution, and the mixture was stirred overnight- The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgSO^) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the title compound as a colorless oil (1.122 g, yield; 
48%) . 

^H-NMR (4 00MHz , CDCI3) ; 6 (ppm) 3.43(3H,s), 3.73(2H, t, J=4 . 6Hz) , 
4 . 44 (2H, t, 4 . 6H2) , 6 . 72 (IH, dd, J = 8 . 8Hz, 0 . 8Hz) , 
7.64 (lH,dd,J= 8.8Hz, 2.4Hz) , 8.17 ( IH , dd , J = 2 . 4Hz , 0.8Hz) . 
n 1 - n .R1-hy1pipP>'r a9r'in-/l.y1 ^ • - \ 9. ^ ( 7. - 

mf>thoyyg>t,hoxy ) py^"^ r^in-S-yl] i soqu i nol 1 nf^ 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound was obtained as yellow crystals (371 mg, 
yield; 53%) from 2- (2 -methoxyethoxy) - 5 - bromopyr idine (928 mg) 
and 1- (l-ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (480 mg) . 
Hydrochloride : 
m.p.; 115-120''c 




O 
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'H-NMR(4 00MHz,DMSO-d6) ; 6 (ppm) 1 . 33 (3H, t, J«7 . 2Hz) , 3.18- 
3.65(2H,m) , 3 . 70 {2H, t , J=4 . 6Hz) , 4 . 02 {2H, d, J=13 . 6Hz) , 
4.45(2H, t, J=4.6Hz) , 6 . 99 ( IH , d , J=8 . 4Hz ) , 

7 . 61 (IH, dd, J=8 .4H2, 7Hz) , 7 . 75 (IH, dd, J=8 .4Hz, 7Hz) , 
7.96(lH,d, J=8.4H2) , 8.07 (lH,s) , 8 . 12 ( IH , d , J= 8 . 4Hz ) , 

8 .48 (IH, dd, J=8 .4Hz, 2 . 8Hz) , 8 . 99 ( IH, s , J=2 . 8Hz) . 
ESI -Mass ; 393 (MH*) . 

P.vampl P> 19.7 fiynhhf^.Q i fi nf 1 ■ f1 - f^1-hy1 pi pp^ra t: t n . A - y1 ^ - ■ [ S - ^ :> - 
( 1 :^7 - 1 ^ S -Mf>1-hoyy<at-h r>yy - ^ > 1- t "i hii ty 1 g^anny1 pyr-j H i nf^ 



3 - Hydroxypyridine (20 .077 g) was dissolved in methanol (350 
ml), sodium iodide (31.565 g) and sodium hydroxide (8.545 g) 
were added thereto, 5% sodium hypochlorite (314 mg) was added 
thereto under ice-cooling, and then the mixture was stirred for 
5 hr. 10% sodium thiosulfate solution (200 ml) was added to 
the reaction mixture, which was then neutralized with 5N 
hydrochloric acid and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried (over 
MgSO^) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl ace ta te/hexane system) , 
to give a mixture of 2 - iodo - 3 - hydroxypyridine and 4-iodo-3- 
hydroxypyridine (7:3) as a a yellow solid (12.544 g) . The 
resulting mixture (2.97 g) was dissolved in N,N- 



(n-Bu)3Su 
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dimethylf ormamide (40 ml), followed by the addition of 2- 
bromoethyl methyl ether (3.822 g) and potassium carbonate 
(3.704 g) , and the mixture was stirred at 80*'c overnight. The 
resulting insoluble matters were filtered off. The resulting 
reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water, dried 
(over MgS04) and evaporated. The resulting residue and 
bis ( tributyltin) (5 ml) were treated in the same manner as in 
Example 161-2, to give 1.142 g of the title compound as a 
colorless oil . 

'h-NMR(400MHz, CDCI3) ; 6 (ppm) 0.87 ( 9H, t , J=7 . 4Hz ) , 1.11- 

1. 16 (6H,m) , 1 .29-1 . 37 (6H,m) , 1 . 50 - 1 . 61 ( 6H , m) , 3 .43 (3H, s) , 

3.74 (2H, t, J=5Hz) , 4.06 (2H, t, J=5Hz) , 

6.97 (lH,dd,J= 8.4Hz, 1.2Hz) , 7.08 ( IH , dd , J= 8 . 4Hz , 4 . 8Hz ) , 
8.37 (lH,dd, J=4.8Hz, 1.2Hz) . 

(1:^7-::?^ 1 ^ (I - Krhy1 pi pf>-ra t n - 4 >yl ) -3- fS - (2> 




OMe 



I 

R 

In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals 
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(recrystallized form ethanol/isopropyl ether) (225 mg, yield; 
36%) from 5- (2 -methoxyethoxy) - 2 - tributyls tannylpyridine 

(1.142 g) and 1- ( 1 - ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline 

(44 8 mg) . 
Hydrochloride : 

m.p. ; iie-iig^'c 

'H-NMR (40(iMHz, DMSO-dg) ; 6 (ppm) 1.31(3H,t,J = 7 .2Hz) , 3 .15- 
3 . 25 (2H,m) , 3 . 30-3 .40 (2H,m) , 3 . 37 (3H, s) , 3 . 54 - 3 . 62 (4H, m) , 
3 . 80-3 . 85 (2H,m) , 4.2 0 ( 2H , d , J«14Hz ) , 4 . 4 5 - 4 . 52 ( 2H , m) , 
7.7 7 (IH, dd, J=8Hz, 7Hz) , 7.8 6 ( IH , dd , J= 8Hz , 7Hz ) , 7.88- 
7 . 96 (lH,m) , 8 . 03 (IH, d, J=BHz) , 8.20 (IH, d, J=8Hz) , 8 . 24 - 
8 . 36 (lH,m) , 8 . 50- 8 . 60 (2H,m) . 
ESI-Mass; 393 (MH*) . 

F.yampl P 1 R fiynhbf^RT g nf 'K - O -p-ropyl ra-rT^r>ny1 ;^Tn t nopyr i i n ■ S - 
yl ) -1 - f4«f>1-by1p-i pf^ra - yl) ^ Rnqii i noT i n^a hydmrhl ot i dp> 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound (338 mg, yield; 40%) 
from 5 -bromo - 2 -propylcarbonylaminopyridine (3.11 g) and 3- 
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bromo-1- (4-ethylpiperazin-l-yl) isoquinoline (514 mg) . The 
resulting free compound was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; leS-lTl^'c 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 0 . 94 (t, J = 7 . 2Hz, 3H) , 

1.35{t, J=7,2Hz,3H) , 1 . 6 6 ( q , J=7 . 2Hz , 2H) , 2 . 47 ( t , J=7 . 2Hz , 2H) , 

3 . 18-3 . 26 (m, 2H) , 3 . 3 0 - 3 . 4 0 (m, 2H) , 3 . 54 -3 . 63 (m, 4H) , 

4 . 02 (d, J=14 . OHz, 2H) , 7 . 64 ( t , J= 8 . OHz , IH ) , 7 . 7 8 ( t , J= 8 . OHz , IH) , 

7.9 9 (d,J= 8.0Hz, IH) , 8.13, ( d, J=8 . 8H2 , IH) , 8.16(s,lH) , 

8 . 16 (d, J=8 . OHz, IH) , 8 . 69 (dd, J=8 . 8, 2 .4Hz, IH) , 

9.14 (d, J=2.4H2,1H) . 

MS (FAB) m/z 404(M+H)\ 

Free compound: 

'H-NMR (400MHz, CDCI3) ; 6 (ppm) 1.04 (t, J-7.2HZ, 3H) , 

1 . 17 (t, J-7 . 2Hz, 3H) , 1 .76 -1 .85 (m, 2H) , 2 .42 ( t , J=7 . 2Hz , 2H) , 

2.6 0 (q, J=7 . 2Hz, 2H) , 2.7 6 (br,4H) , 3.5 6 (br,4H) , 

7.48 (ddd, J=8.4,8.G,1.2Hz,lH), 7.61 (ddd, J=8 .4,8.0,1. 2Hz , IH) , 

7.65(S,1H), 7.79(d,J=8 .4Hz, IH) , 8 . 07 (d, J=8 . 4Hz, IH) , 

8.31 (d, J= 8.8Hz, IH) , 8.44 ( dd , J= 8 . 8 , 2 . 4Hz , IH ) , 9.0 6 (br,lH) . 

Ry;:imp1 1 2 Q .dynth^g-i nf ^ - \ (2 -mpfhyl snl f onyl pyri din) - S > 
y1 ] - 1 - (4 > f^tbyl pi pf^-ra 7.1 n - 1 -y1 ) i soqii in nlinf^ hyd-rnr'b1nT--ic^f:^ 
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S02Me 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound (609 mg, yield; 82%) 
from 5 -bromo- 2 -methylsulf onylpyridine (1.72 g) and 3-bromo- 
1- (4-ethylpiperazin-l-yl) isoquinoline (582 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p. ; 248-250'*C 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 34 (t, J = 7 .2Hz,3H), 3.20- 
3.26(m,2H), 3.35(s,3H), 3.30-3.40(m,2H), 3.56-3.63(m,4H), 
4.00(d, J=14.0Hz,2H) , 7 . 7 1 ( t , J= 8 . OHz , IH ) , 7 . 82 ( t , J= 8 . OHz , IH ) , 
8 . 05 (d, J=8 . OHz, IH) , 8 . 17 (d, J=8 . OHz, IH) . 8 . 18 (d, J=8 .OHz, IH) , 
8 . 37 (s, IH) , 8 . 86 (dd, J=8 . 0, 2 . 4Hz, IH) , 9.57 (d, J=2 .4Hz, IH) . 
MS (FAB) m/z 397 (M+H)*. 
Free compound: 

'H-NMR (4 0 0MHz, CDCI3) ; 5 (ppm) 1.18(t,J=7.2Hz,3H) , 
2.5 6 (q, J=7.2Hz,2H) , 2.7 6 ( t , J=4 . 8Hz , 4H) , 3.28(s,3H) , 
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3 . 61 (t, J=4 . 8Hz, 4H) , 7 . 56 (t, J=8 . OHz, IH) , 7 .67 (t, J=8 . OHz, IH) , 
7.79 (s, IH) , 7.8 5{d, J=8.0Hz,lH) , 8 . 11 (d, J=8 . OHz , IH) , 
8 . 17 (d, J=8 . OHz, IH) , 8 . 67 (dd, J=8 . 0, 2 . OHz, IH) , 
9.48 (d, J=2 . OHz, IH) . 

Kxamplft 110 fiynthf^siR of - f (2 -P^thyl gnl f nnyl p y-r i i n ) -S-y1 1 - 
1 - f il - p>fhy1 p-i pp^-raTiT n - 1 -y1 ) t sogn-innl Tnf> hyri-ro rbl nr-irifa 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (710 
mg, yield; 96%) f rom 5 -bromo- 2 - ethylsulf onylpyridine (1.77 g) 
and 3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (57 9 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 155-159°C 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 18 (t, J = 7 . 2Hz, 3H) , 
1,35 (t, J = 7 . 2Hz, 3H) , 3.19-3.26 (m,-2H) , 3 . 32-3 .40 (m, 2H) , 
3.50 (q, J = 7 . 2Hz, 2H) , 3 . 5 9 - 3 . 6 6 (m, 4H ) , 4 . 07 (d, J=13 . 2Hz , 2H) , 
7 .71 (t, J=8 . OHz, IH) , 7 . 83 (t, J=8 . OHz, IH) , 8 . 04 (d, J«8 . OHz, IH) , 





N 



• 2HC1 
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8 . 17 (d, J=8 . 0H2, IH) , 8.19 (d, J^S .4Hz, IH) , 8 . 38 (s, IH) , 
8.87(dd,J-8.4,2.0Hz,lH) / 9 . 58 (d, J=2 . OHz , IH) . 
MS (FAB) m/z 411(M+H)\ 
Free compound: 

^H-NMR(4 00MHz, CDCI3) ; d (ppm) 1 . 18 (t, J=7 . 2Hz, 3H) , 

1.34 (t, J-7 . 6Hz, 3H) , 2.56 (q, J = 7 , 2Hz , 2H) , 2 . 76 (t, J = 4 . 8Hz , 4H) , 

3 . 45 (q, J=7 . 6H2, 2H), 3.61(t,J=4. 8Hz, 4H) , 

7.56 (ddd, J«8 .4, 8 . 0, 1 , 2H2, 2H) , 7.66 (ddd, J=8 ,4 , 8 . 0, 1 . 2Hz, IH) , 
7 .79 (s, IH) , 7 . 85 (d, J=8 . OHz, IH) , 8 . 11 (d, J=8 .4Hz, IH) , 
8 . 17 (d, J=8 .4Hz, IH) , 8 . 67 (dd, J=8 . 4 , 2 . OHz, IH) , 
9.49 (d, J=2 . OHz, IH) . 

Rvampi fa T^i fiyn fhiag-^ g of 1 , n > p ^by 1 p i pp>-ra 7: t n - 4 -yl) - - (7- 
hiil-yl pyri di n - S - y1 ^ i soqn i nol i nf^ 




1- (l-Ethylpiperazin-4 -yl) -3- [2- ( 1 - butyn - 1 - yl ) pyridin - 5 - 
yl] isoquinoline (148 mg) was dissolved in ethanol (20 ml), 
followed by the addition of platinum oxide (15 mg) , and the 
mixture was stirred in hydrogen atmosphere at room temperature 
overnight. After the platinum oxide was filtered off, the 
resulting solution was evaporated, and the resulting residue 
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was purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . Continuously, the resulting product 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as a pale brown amorphous (98 
mg, yield; 50%) . 
Oxalate: 

^H-NMR {400MHz , DMSO-dg) ; <5 (ppm) 0 . 9 0 ( 3H , t , J = 7 , 2Hz ) , 

1.24 (3H, t, J = 7.2Hz) , 1 . 27 - 1 . 3 8 ( 2H , m) , 1 . 64 - 1 . 72 (2H, m) , 

2 .78 {2H, t, J = 7 . 6Hz) , 3 . 12 ( 2H , q , J=7 . 2Hz) , 3.32-3.42 (4H,brs) , 

7^36 (IH, d, J=8Hz) , 7 . 61 (IH, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7 .74 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.96 (IH, d, J=8Hz) , 8 . 10 (IH, s) , 

8.11 (IH, d, J=8Hz) , 8 . 40 (IH, dd, J-8Hz , 2 . 4Hz) , 

9 . 25 (IH, d, J=2 . 4Hz) . 

ESI-Mass ; 375 (MH*) . 

Example 132 flyTi1-hf>R-i g nf 1 - n - g»t-hy1 pi pf>-ra ?: i n - d - y1 \ - ^^ fS - ("^ - 

f 1 nn-rop-ropyl ) pyri fi i n - 2 - y1 ) i f^ogn i nol i np 



Diethylaminosulf ur trifluoride (237 ml) was dissolved in 
methylene chloride (2 ml), followed by the addition of 1- 
( 1 - ethylpiperazin - 4 - yl ) -3- [5- ( 3 - hydroxypropyl ) pyridin - 2 - 
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yl] isoquinoline (16 0 mg) /methylene chloride (2 ml) solution in 
nitrogen atmosphere at -70 ""c. After the cooling bath was 
removed, subsequently, the resulting mixture was stirred for 
2 hr . The reaction solution was diluted with methylene chloride , 
washed subsequently with an aqueous solution of saturated 
sodium bicarbonate and brine, dried (overMgSOj and evaporated . 
The resulting residue was purified by (NH) silica gel column 
chromatography (ethyl acetate/hexane system) , to give the 
oxalate of the title compound as a yellow amorphous (60 mg, 
yield; 31%) . 
Oxalate: 

'H-NMR (400MHz, DMSG-dg) ; 5 (ppm) 1.2 6 (3H, t, J-7.2Hz) , 1.94- 
2 . 10 (2H,m) , 2 .76 (2H, t, J=7 . 6H2) , 3 . 17 (2H, q, J = 7 . 2Hz) , 3.35- 
3.4 8(4H,m) , 3 . 60 - 3 . 80 (4H, m) , 4.4 3 (IH, t, J=6H2) , 
4 , 55 (IH, t, J=6Hz) , 7 . 62 (IH, ddd , J= BHz , 7Hz , 1 . 2Hz) , 
7 .73 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 82 (IH, dd, J=8Hz, 2 , 4Hz) , 
8.07 (lH,d, J=8Hz) , 8.13 (lH,d, J=8Hz) , 8.3 4 (lH,d, J-8Hz) , 
8.45 (IH, s) , 8.55(lH,d, J = 2.4Hz) . 
ESI-Mass; 379 (MH*) . 

F.yampi <^ 1 .qynt-hf>gT R nf 1 - M - ^thyl p i pf^r a 7. "i n - 4 -v1) - 3- 12- (3- 
f 1 nm-op-rnpyl ) pyy"' Hi n - S - yl 1 i Roqii t nnl ine 
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I 



Diethylaminosulf ur trifluoride (53 ml) and pyridine 
hydrogen fluoride (320 ml) were dissolved in methylene chloride 
(3 ml), followed by the addition of 1 - ( 1 - ethylpiperazin - 4 - 
yl ) - 3 - [5 - (3 -hydroxypropyl ) pyridin- 2 -yl] isoquinoline (152 
mg) /methylene chloride (2 ml) solution in nitrogen atmosphere 
at -70 ''c. After the cooling bath was removed, subsequently, 
the resulting mixture was stirred for 2 hr . The reaction 
solution was diluted with methylene chloride, washed 
sequentially with an aqueous solution of sodium bicarbonate and 
brine, dried (over MgSO^) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) , to give the title compound as 
a yellow oil (6 mg, yield; 5%). 
Free compound: 

'H-NMR (4 00MHz , CDCI3) ; 5 (ppm) 1.18(3H,t,J = 7.2Hz), 2.15- 

2 .28 (2H,m) , 2 . 56 ( 2H , q, J=7 .2Hz) , 2.76(4H,t,J=4.4Hz), 

2 . 99 (2H, t, J = 7 . 6Hz) , 3 . 6 0 ( 4H , t , J= 6 . 4Hz ) , 4 . 4 8 ( IH , t , J= 6 . 4Hz ) , 

4 . 60 (IH, t , J=6 . 4Hz) , 7 . 2 8 ( IH , d , J= 8Hz ) , 7 . 4 9 (IH , dd , J= 8Hz , 7Hz ) , 

7.61 (IH, dd, J=8Hz, 7Hz) , 7.68(lH,s), 7.81(lH,d, J=8Hz) , 
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8.09(lH,d, J=8Hz) , 8 . 3 5 ( IH , dd , J= 8Hz , 2 . 4Hz ) , 
9.30 (IH, d, J = 2 .4Hz) . 

ESI-Mass; 379 (MH*) . 

RyampiP 1^4 .Syfithftsi s of 1 - (1 - e thy 1 pi p<=ira 2 in - 4 - y 1 ) - 3- [5- (3- 

ViyHirnyypT-npyl ) pyr t i n - - y 1 1 1 soqn 1 nol i n f> 
n ^4 ~ 1 ) ^ - ( - Rpn 7:y1 oy ypTopyl ) pyridi np> 




In the same manner as in Example 167-1, the title compound 
was obtained as a brown oil (34.28 g, yield; 83%) from 3- 
pyridinepropanol (24.882 g) and benzyl bromide (26 ml) . 
^H-NMR(400MHz, CDCI3) ; 6 (ppm) 1 . 9 0 - 1 , 97 ( 2H , m) , 
2 .73 (2H, t, J=7 . 8Hz) , 3 . 4 8 ( 2H , t , J= 6 .4Hz) , 4 . 50 (2H, s) , 
7 . 18 (IH, dd, J=8Hz , 4 . 8Hz) , 7 . 27 - 7 . 37 ( 5H , m) , 

7.48 (IH, ddd, J-8HZ, 2 . 4Hz , 1 . 6Hz) , 8 . 4 3 ( IH , dd , J= 4 . 8Hz , 1 . 6Hz) , 
8.45 (IH, d, J = 2 .4Hz) . 

(134-2) 1 - (3 -Benzyl oxypropyl ) pyri dine N-oxi de 




3 - (3 -Benzyloxypropyl) pyridine (34.28 g) was dissolved in 
acetic acid (260 ml) , followed by -the addition of a 30 % aqueous 
solution of hydrogen peroxide (52 ml), and the mixture was 
stirred at 50°C overnight. After cooling as it was, water (52 
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ml) was added to the reaction solution, which was then 

evaporated. The resulting residue was dissolved in chloroform, 

washed with water, dried (over MgS04) and evaporated. The 

resulting residue was purified by silica gel column 

chromatography (methylene chloride/methanol system) , to give 

the title compound as a yellow oil (30.23 g, yield; 88%). 

'h-NMR {400MHz, CDCI3) ; 6 (ppm) 1 . 87 - 1 . 9 5 ( 2H , m) , 

2 . 70 (2H, t, J-7 . 8Hz) , 3 . 47 (2H, t, J=6Hz) , 4 . 50 (2H, s) , 

7 . 08 (IH, d, J«8Hz) , 7 . 1 6 ( IH , dd, J= 8Hz , 6 . 4Hz ) , 7 . 2 8 - 7 . 3 9 ( 5H , m) , 

8 . 05-8 .10 (.2H,m) . 

(134--^) 1 - (1 - Ethy1pippra7,in-4-y1 ) - [5 - f 3- 
henzyl nxyprnpyl ) pyridin - 2 -yl ] i sogui nol i ne 




I 



3 - (3 -Benzyloxypropyl) pyridine N-oxide (4.546 g) was 
dissolved in methylene chloride, phosphorus oxybromide (11.47 
g) was added thereto under ice-cooling, and the mixture was 
stirred for 2 hr. Then, it was further stirred at room 
temperature for 2 hr . The reaction mixture was poured into warm 
water, and then it was neutralized by adding sodium bicarbonate 
thereto. The mixture was extracted with ethyl acetate. The 
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resulting organic layer was washed with water, dried (over 
MgSO^) and evaporated. The resulting residue was purified by- 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give a mixture of 2 -bromo- 5 - (3 -benzyloxypropyl ) pyridine and 
2-bromo-3- (3-benzyloxypropyl)pyridine (1:1) as a brown oil 
(2.203 g) . The resulting mixture (1.111 g) and 1-(1- 
ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (662 mg) were 
treated in the same manner as in Example 167-2, to give the title 
compound as a yellow oil (326 mg, yield; 33%) . 
'H-NMR (40 0MHz, CDCI3) ; 6 (ppm) 1 . 18 (3H, t, J-7 . 2Hz) , 1 . 94- 
2.02(2H,m) , 2.56(2H,q, J=7.2Hz) , 2 . 77 (4H , t , J=4Hz ) , 
2 . 80 (2H, t, J=7 .2Hz) , 2 . 8 0 ( 2H , t , J=7 . 2Hz ) , 3.52 (2H, t, J=6Hz) , 
3 . 59 (4H, t, J-4HZ) , 4 . 52 (2H, s) , 7 . 27 - 7 . 3 7 ( 5H , m) , 

7 . 49 (IH, ddd, J-8HZ, 7Hz, 1 .2Hz) , 7 . 60 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7 . 62 (IH, dd, J-8 .4Hz, 2 .4Hz) , 7.88 (IH, d, J=8Hz) , 

8 . 10 (IH, d, J=8Hz) , 8 . 36 (IH, s) , 8 . 4 3 ( IH , dd , J= 8 . 4Hz ) , 

8 . 52 (IH, d, J = 2 .4Hz). . 

(1 -^/t -il) 1 > M -KI-hylp-ipp^T-aTr-in-d -yl ) .1- TS- (^^ 
hyfj-royypTOpy 1 ) pyr idin-2-y1 ] TRoqii'inQlinf> 




OH 



Et 
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In the same manner as in Example 167-3, the oxalate of the 
title compound was obtained as a yellow amorphous (150 mg, 
yield; 43%) from 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - [ 5 - ( 3 - 
benzyloxypropyl) pyridin-2 -yl] isoquinoline (326 mg) . 
Oxalate : 

'H-NMR (400MHz, DMSO-dg) ; 6 (ppm) 1.24(3H,t,J = 7.2Hz), 1.72- 
1 . 80 (2H,m) , 2 . 69 (2H, t, J=7 . 8Hz) , 3 . 11 (2H,q, J=7 .2Hz) , 3.30- 
3.40(4H,m), 3 . 44 (2H, t , J= 6 . 2Hz ) , 7 . 6 2 ( IH , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 
7.7 3 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.7 8 ( IH , dd , J= 8 . 4Hz , 2 . 4Hz ) , 
8.0 6 (IH, d, J=8Hz) , 8.12 ( IH , d , J= 8 . 4Hz ) , 8.3 3 (lH,d, J=8Hz) , 
8,43 (lH,s) , 8.53 ( IH, d, J=2 . 4Hz ) . 
ESI-Mass; 377 (MH*) . 

Fyampi P> 1 S .^yn fh f> s i g of 1 - M -P>1-hy1 pTpprazin>4-yl) - - [2 - (3> 
hyH-roxypT-opyl ^ pyr-i Hi n - S - yl 1 i Romii nol i ne 

H^1^y^ d i Tnf> l-hy 1 1 yl oyy^ pTopyl 1 pyridine 



From 5-bromo-2-pyridinepropanol (4.266 g) synthesized 
according to J. O. C, S3., 386, 1988, the title compound was 
obtained as a colorless oil in the same manner as in Example 
163-1 (6.297 g, yield; 97%). 

'H-NMR (4 0 0MHz, CDCI3) ; 6 (ppm) 0 . 04 (6H, s) , 0 . 90 (9H, s) , 1.89- 
1 . 97 (2H,m) , 2 . 82 (2H, t, J = 7 . BHz) , 3 . 6 5 ( 2H , t , J = 6 . 2Hz) , 
7.07 (IH. dd, J=8Hz, 2 .4Hz) 8.57 ( IH , d , J = 2 . 4Hz ) . 




\ 



Me 
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(1 -HS'^) 1 - (1 -F.fhy1piperazin-4-y1 ) 12- 
hydroxypropyl ) pyri din - 5 -yl 3 isnqiHnol inff 




In the same manner as in Example 167-2, the free compound 
of the title compound was obtained as a yellow solid (1.288 
yield; 94%) from 5 -bromo-2 - [3 - (t- 

butyl) dimethylsilyloxypropyl] pyridine (2.973 g) and 1-(1- 
ethylpipera2in-4 -yl) - 3 -bromoisoquinoline (1.158 g) . A part 
(150 mg) of the resulting free compound was converted into an 
oxalate in a conventional manner, to give the oxalate of the 
title compound as a pale yellow amorphous (80 mg, yield; 43%) . 
Oxalate : 

^H-NMR (4 0 0MHz, DMSO-dJ ; 6 (ppm) 1 . 2 5 { 3H , t , J- 7 .2Hz) , 1.80- 

1 . 84 (2H,m) , 2 . 81 (2H, t , J=7 . GHz) , 3.15(2H,q,J=7. 2Hz) , 3.34- 

3 . 46 (4H,m) , 3 . 45 (2H, t , J = 6 . 4Hz) , 3 . 6 0 - 3 . 8 0 ( 4H , m) , 

7 . 61 (IH, ddd, J = 8Hz ,7Hz,1.2Hz), 7.74(1H, ddd , J=8Hz,7Hz,1.2Hz) , 

7.96 (IH, d, J=8Hz) , 8.11(lH,s), 8.11 (IH, d, J=8Hz) , 

8.40 (IH, dd, J«8Hz, 2 . 4Hz) , 9.26(lH,d,J=2.4Hz). 

ESI-Mass ; 377 (MH*) . 

Example 136 gynhb^g-i of 1 - n -Pthy1p-ipp>'ra7:in.4 - yl^ - - - (3- 
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OH 



In the same manner as in Example 139-1, the title compound 



2 , 5 -dibromopyridine (18.951 g) and 3-butyn-2-ol (6.3 ml). 
^H-NMR(400MHz: CDCI3) ; 6 (ppm) 1 . 57 ( 3H , d , J = 6 . 8H2 ) , 4.77 {lH,m), 
7.31 (lH,d, J = 7.8Hz) , 7.79 ( IH , dd , J=7 . 8Hz , 2 . 4H2 ) , 
8 . 63 (IH, d, J=2 . 4Hz) . 

(1 ^fi - ) ^ ' ( ^ - hyd rnxyhn ty 1 ) pyridine 



In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (2.783 g, yield; 60%) from 5- 
bromo- 2 - ( 3 - hydroxy - 1 - butyryl ) pyridine (4.521 g) . 
^H-NMR(4 00MH2,CDCl3) ; 6 (ppm) 1.23(3H,d,J=6Hz), 1.78- 
1. 93 (2H,m) , 2.91 (2H, t, J = 7 . 8Hz) , 3.23(lH,br-s), 3.78- 
3 . 88 (lH,m) , 7 . 09 (IH, d, J=8 . 4Hz) , 7 . 7 3 ( IH , dd , J= 8 . 4Hz , 2 .4Hz) , 
8 . 55 (IH, d, J=2 . 4Hz) . 

bn t-yl d -i methyl si 1 y 1 ox y ^ hn ty 1 1 pyri d i ne 



was obtained as a brown solid (15.895 g, yield; 88%) from 
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In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (3.75 g, yield; 95%) from 
5-bromo-2- (3 -hydroxybutyl) pyridine (2.647 g) , 
^H-NMR (4 00MHz, CDCI3) ; 5 (ppm) 0. 04 (6H, s) , 0 . 88 (9H, s) , 
1.16 (3H,d, J=6Hz) , 1.77-1.83 (2H,m) , 2 . 67 - 2 . 87 (2H, m) , 3 . 56 - 
3 . 58 (lH,m) , 7 . 04 (IH, d, J=8 .4Hz) , 7.69 ( IH , J= 8 . 4Hz , 2 . 4Hz) , 
8 . 55 (IH, d, J-2 .4Hz) . 

(1 ^fi-A^ 1 - f1 - K1-hy1pipi:^ra7:in-4-v1 ) -1- f2- fl- 
hyH-royybn t y 1 ) py-r-i fl-i n - S - y1 1 -i Rnqiii nol T np; 



Me 




I 



In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (420 mg, 
yield; 56%) from 5 - bromo - 2 - [ 3 - ( t - 

butyl) dimethylsilyloxybutyl] pyridine (2.066 g) and 1-(1- 
ethylpiperazin- 4 -yl) - 3 -bromoisoquinoline (491 mg) . 
Oxalate : 
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^H-NMR (4 0 0MHz, DMSO-dg) ; 6 (ppm) 1 . 09 ( 3H , d, J= 6Hz ) , 

1.24(3H,t, J = 7.2Hz) , 1 . 7 0 - 1 . 7 8 ( 2H , m) , 2 . 74 - 2 . 90 (2H, m) , 

3 . 13 {2H, q, J-7 . 2Hz) , 3.37(4H,br-s), 3.60-3.76(6H,m), 

7 . 37 {2H, J=8 .4Hz) , 7 . 61 (IH, ddd, J=8H2, 7H2, 1 .2Hz) , 

7.74 {lH,ddd,J=8Hz,7Hz. 1.2Hz) , 7 . 96 (IH, d, J-8Hz) , 8.10 (IH, s) , 

8 . 11 (IH, d, J=8Hz) , 8.39(lH,dd, J = 8.4Hz,2.4Hz) , 

9 .25 (IH, d, J=2 . 4H2) . 

ESI-Mass; 391 (MH*) . 

FvampiP 1^7 Synthesis of 1 - (1 - er.hyl piperazi n -4 -yl ) - 3 - [2 - (4 - 

hyfj-rnyyhn tyl Vpyri rii n > S - y1 1 i sogni nn1 i nf> 



In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (6.6 g, yield; 48%) from 2,5- 
dibromopyridine (14.213 g) and 3-butyn-l-ol (4.5 ml). 
^H-NMR (4 0 0MHz , CDCI3) ; <5 (ppm) 2 . 7 2 ( 2H , t , J= 6 . 4Hz) , 
3:85(lH,t,J-6.4Hz), 3.86(lH,t,J=6. 4Hz) , 7 . 2 9 ( IH , d , J= 8 . 4Hz) , 
7.7 7 (lH,dd, J= 8.4Hz, 2.4Hz ) , 8 . 6 0 ( IH , d , J= 2 . 4Hz ) . 
( 1 "^7 > :> ) ^ -R-romo- 7. - i d - byd ToyyVin ^y 1 ) pyri r!i ng» 



-OH 

In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (3.397 g, yield; 74%) from 5- 
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bromo- 2 - (4 -hydroxy- 1 -butynyl) pyridine (4.522 g) . 

'H-NMR (4 0 0MHz, CDCI3) ; 6 (ppm) 1 . 61 - 1 . 67 ( 2H , m) , 1 . 77 - 1 . 85 ( 3H, m) , 

2 . 80 (2H, t, J=7 . 6Hz) , 3 . 68 (2H,m) , 7 . 07 (IH, d, J-8Hz) , 

7.7 2 (lH,dd,J=8Hz, 2.4Hz) , 8.57 (IH, d, J=2 . 4H2) . 

M -^7 --^^ S-Rronio-2- f4- (f.- 

1-y1 d-i mp^thyl g i 1 y1 n vy^ hii1-y1 1 pyri di np 



In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (2,484 g, yield; 87%) from 
5-bromo-2- (4 - hydroxybutyl ) pyridine (1.905 g) . 

^H-NMR(400MHz, CDCI3) ; (5 (ppm) 0.04(6H,s), 0.88(9H,s), 1.52- 

1.60(2H,m) , 1 .72-1.79 (2H,m) , 2 . 7 6 ( 2H , t , J=7 . 6Hz ) , 

3 . 63 (2H, t, J=6 . 6Hz) , 7.06 (IH, d, J = 8Hz) , 

7.7 0 (lH,dd, J=8Hz, 2.4Hz ) , 8 . 57 ( IH , d , J = 2 . 4Hz ) . 



bydT-nyyhii1-y1 ) pyri din>^-y 11-t gnqiH nr>1 i 



In the same manner as in Example 167-2, the oxalate of the 





Et 
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title compound was obtained as a yellow amorphous (420 mg , 
yield; 64%) from 5 -bromo - 2 - [4 - { t - 

butyl) dimethylsilyloxybutyl] pyridine (2.484 g) and 1-(1- 
ethylpipera2in-4 -yl) - 3 -bromoisoquinoline (435 mg) . 
Oxalate : 

^H-NMR (400MH2 , DMSO-dg) ; d (ppm) 1 . 25 {3H, t, J«7 . 2H2) , 1.42- 
1 .49 (2H,m) , 1 . 68 -1 . 76 (2H,m) , 2 . 7 8 (2H , t , J=7 . 6Hz) , 
3.15(2H,q, J = 7 .2Hz) , 3 . 36 - 3 . 44 (4H, br- s) , 3 . 41 (2H, t , J=6 . 2H2) , 
7 .36 (lH,d, J=8Hz) , 7 . 61 ( IH , dd, J = 8Hz , 7Hz ) , 

7.74 (lH,dd,J= 8Hz, 7Hz ) , 7 . 96 (IH, d, J=8Hz) , 8 . 11 ( IH , d, J= 8Hz ) , 
8 .40 (lH,dd, J=8Hz, 2 .4H2) , 9 . 2 6 ( IH , d, J=2 . 4Hz ) . 
ESI-Mass; 391 (MH*) . 

T^^ampi^ T^ft Qyni-ViP>c^-i R nf 1 - (1 >ethv1ni DRrazi fi - 4 - v1 ) - ^ - f /! - ( 3 - 
v>yr^r'oyy-•^-^lf>1-h y ^^n^^y^ ) py r i d i n - S - v1 1 Isonuinol ine oxalate 
(1 -^fl - 1 > S .RT-nnio- :> - f -mP>M^y1 - - liyH Toyy - 1 -bntynyl ) nvri dinft 



In the same manner as in Example 139-1, the title compound 
was obtained as a yellowish brown solid (17.91 g, yield; 94%) 
from 2 , 5 -dibromopyridine (18.951 g) and 2 -methyl - 3 -butyn - 2 - 
ol (6.3 ml) . 

'H-NMR {400MHz, CDCI3) ; 6 (ppm) l.&4(6H,s) , 2 . 1 6 ( IH , br - s ) , 
7 . 31 (IH, d, J=8 . 4Hz) , 7 . 7 8 ( IH , dd , J= 8 1 4Hz , 2 . 4Hz) , 
8.63 (lH,d, J = 2 .4Hz) . 
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f 1 ft - 2 ) ^ -Rrnmn- 2 - ( ^ - Tn *:^1'hy 1 ^a n ■ 1 - h Vfi roxvbu t-.v1 ) pyri dine 



In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (1.366 g, yield; 28%) from 5- 
bromo-2- (3 -methyl - 3 - hydroxy - 1 -butynyl ) pyridine (4 .802 g) . 
'H-NMR {4 0 0MHz, CDCI3) ; d (ppm) 1.29(6H,s), 1.73(lH,s), 
1 . 90 (2H, t, J=7 . 8H2) , 7 . 09 (IH, d, J=8 . 4Hz) , 
7 .71 (IH, dd, J=8 . 4Hz, 2 . 4Hz) , 8 . 55 ( IH , d, J=2 . 4Hz) . 
(1 ^ft -'^) S.R-rnmn-:>- [ - ( t- - hii1-y1 i mf^thyl R i 1 y1 nxy> - > 
mf:>^by^ hni1-y1 ] pyT-i di n<q 



5-Bromo-2 - (3 -methylbu tane - 3 -hydroxybutyl ) pyridine 
(1 . 359 g) was dissolved in methylene chloride (20 ml) , followed 
by the sequential addition of 2,6-lutidine (2.5 ml) and t- 
butyldimethylsilyl trif luoromethanesulf onic acid (1.7 ml) in 
nitrogen atmosphere under ice -cooling, and the mixture was 
stirred overnight. The reaction mixture was washed with water, 
dried (over MgSO^) and evaporated. The resulting residue was 
was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a 
colorless oil (1.724 g, yield; 86%). 




Me 



Br 




Me Me 



Me 
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^H-NMR(4 00MHz, CDClj) ; 6 (ppm) 0.10(6H,s), 0.88(9H,s), 
1.27 (6H, s) , 1 .78-1.83 (2H,m) , 2 . 82 - 2 . 87 ( 2H , m) , 
7 .06 (lH,d,J= 8.4Hz) , 7 .69 ( IH, dd , J=8 . 4Hz , 2.4Hz) , 
8.56 (lH,d, J=2.4Hz) . 

(1 ^ft-A^ 1 - (1 -Er.hy1pipRrfl7in-4-y1 ) - 3- f2 - f 3 - hydroxy- ^ - 




I 



In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (132 mg, 
yield; 30%) from 5-bromo-2- [3- ( t - butyl ) dimethyls i lyloxy - 3 - 
methylbutyl] pyridine (1.724 g) and 1 - ( 1 - e thylpiperazin - 4 - 
yl) - 3 -bromoisoquinoline (324 mg) . 
Oxalate: 

'H-NMR (4 00MHz, DMSO-dJ ; (5 (ppm) 1.15(6H,s), 1.25(3H, t, J = 7 .2Hz) , 
1.74-1.79(2H,m), 2.80-2.85(2H,m), 3.13 ( 2H , q , J= 7 . 2Hz ) , 3,32- 
3.42(4H,br-s), 3.58-3.78(4H,br-s), 7.37 (lH,d, J=8Hz) , 
7 . 61 (IH, dd, J=8Hz, 7Hz) , 7.74 ( IH , dd , J= 8Hz , 7Hz ) , 
7 .96 (lH,d, J=8Hz) , 8.10(lH,s), 8.11 (lH,d, J=8Hz) , 
8.40 (IH, dd, J=8Hz, 2 . 4Hz) , 9.25(lH,d,J = 2.4H2). 
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ESI-Mass; 405 (MH*) . 

Example 119 fiyn thesis of 1 - M > t^thyl pi pg^-ra t: i n ■ 4 > y1 ) ■ ■ f:>- (1- 
mPthoxyp-ropyl ) pyri din ■ S >yl 1 i soquinnl -i n<a r>ya 1 
(13 9-1) S-RroTno>2 - (3 - me thoxypT-opynyl ^pyT-i Hi no 



2 , 5 -Dibromopyridine (16.582 g) was dissolved in 
triethylamine (200 ml) , followed by the addition of methyl 
propargyl ether (5.9 ml), copper iodide (267 mg) and 
bis ( triphenylphosphine) palladi um (11) chloride (46 mg) . The 
resulting mixture was stirred in nitrogen atmosphere at room 
temperature for 1 hr . Subsequently, it was stirred at room 
temperature for further 3 hr. After the resulting insoluble 
matters were filtered off, the resulting solution was 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl acetate/hexane system) , to give 
the title compound as a brown solid (12.411 g, yield; 79%), 
'H-NMR (400MHz, CDCI3) ; <5(ppin) 3 . 47 ( 3H , d , J= 0 . 8Hz ) , 4.34(2H,s), 
7 . 34 (IH, d, J=8Hz) , 7 . 79 (IH, ddd, J=8Hz, 2 . 4Hz , 0 . 8H2) , 
8 . 64 (IH, d, J=2 . 4H2) . 

(139-2) S - R-romo- - ( ^ - me thr>yyp-rnpy 1 ) pyr i ri-j np> 





5 -Bromo - 2 - ( 3 -methoxypropynyl ) pyridine (5.652 g) was 
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dissolved in ethanol (150 ml) , followed by the addition of 
triethylamine (2.5 ml) and platinum oxide (230 mg) , and the 
resulting mixture was stirred in hydrogen atmosphere at room 
temperature for 5 hr . After the platinum oxide was filtered 
off, the resulting mixture was evaporated and partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgSOj and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound as a yellow oil (3.991 g, yield; 68%). 
^H-NMR(400MHz, CDCI3) ; 6 (ppm) 1.95-2 .03 (2H,m) , 
2 . 82 (2H, t, J = 7 . 6Hz) , 3.34(3H,s), 3.41(2H,t,J=6 .4Hz) , 
7 . 07 (IH, d, J=8Hz) , 7 .71(1H, dd, J=8Hz, 2 .4Hz) , 
8 .58 (IH, d, J=2 . 4Hz) . 

n -^q - ^) .qynthPR-i R of 1 - ( 1 - pt.hyl pi perazin -4 -yl) - 3 - I 2 - (3 - 
TnP>^hnyyp■rnpy^ ) pyri H i n . S - y1 1 i gnqn ^nr^^ i Tif> nya 1 a 1- 



In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (982 mg, 
yield; 74%) from 5 -bromo - 2 - ( 3 -methoxypropyl ) pyridine (2.301 
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g) and 1- ( 1 - ethylpiperazin- 4 -yl ) - 3 -bromoisoquinoline (865 
mg) . 

Oxalate : 

^H-NMR(4 00MH2,DMSO-d6) ; 6 (ppm) 1.24 (3H, t, J = 7.2H2) , 1,88- 

1.97(2H,m) , 2.81{2H, t, J»7.6Hz) , 3 . 13 {2H , q, J=7 . 2Hz ) , 

3.23(3H,s), 3.32-3.42(6H,m), 3.60-3.80(4H,m), 

7.37 (IH, d, J=8Hz) , 7 . 61 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7 .74 (IH, ddd, J=8H2,7HZ, 1.2Hz) , 7 .96 (lH,d, J=8Hz) , 

8 . 11 (IH, d, J=8Hz) , 8 . 11 (IH, s) , 8 , 4 0 ( IH , dd , J= 8Hz , 2 . 4H2) , 

9.27 (lH,d, J = 2.4Hz) . 

ESI-Mass; 391 (MH*) . 

Rvampl f> 140 gyn^>^^g^ r of 1 - (1 - Kt.Tiyl pi perazin '4-y1)-3-[3-f3- 

TnP>Minyyp-rr>py1 ) pyri r?-i n - S - yl 1 i snquinol inp oxal at.e 
(140-1 \ R -R-romo - ^ - - mpl-hoxypropyny 1 ) pyri dirtp 



In the same manner as in Example 139-1, the title compound 
was obtained as a yellowish orange solid (7.216 g, yield; 64%) 
f rom 3 , 5 -dibromopyridine (11.854 g) and methyl propargyl ether 
(4 . 2 ml) . 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 3.46(3H,s), 4.33{2H,s), 
7 . 89 (IH, t, J = 2Hz) , 8.58 (IH, d, J=2Hz) , 8 . 61 (IH, d, J = 2Hz) . 
^^ dO - 7) ^ - R-rnmn - - f - mPt-hnvyp-rop y 1 ) pyri d -i n p 



N 
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In the same manner as in Example 139-2, the title compound 
was obtained as a pale yellow oil (3.62 g, yield; 79%) from 
5-bromo- 3 - (3 -methoxypropynyl) pyridine (4.521 g) . 
^H-NMR (400MHz, CDCI3) ; S (ppm) 1 . 85 - 1 . 92 ( 2H, m) , 
2.70(2H, t, J«7.8Hz) , 3.35 (3H, s) , 3 . 3 8 ( 2H , t , J= 6 . 2Hz ) , 
7 . 67 (IH, t, J-2Hz) , 8 . 37 (IH, d, J = 2Hz) , 8 . 51 (IH, d, J=2Hz) . 
(1 dn- -H) ' 1 - M .F.1-by1p-ipf^Tra7:iTi-4-y1 ) - [3- CH- 

mftthoxypropyl)pyridin-5-yl] isngiiinnl ine oxalate 



N 




OMe 



In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (324 mg , 
yield; 64%) from 5 - bromo - 3 - ( 3 - me thoxypropyl ) pyridine (1.151 
g) and 1- ( 1 - ethylpiperazin - 4 - yl ) - 3 -bromoisoquinoline (345 
mg) . 

Oxalate: 

^H-NMR (4 00MHz , DMSO-dJ ; d (ppm) 1 . 2 5 ( 3H , t , J= 7 . 2Hz) , 1.84- 
1 . 92 (2H,m) , 2 .73 (2H, t, J = 7 . 6Hz) , 3.16 (2H, q, J = 7 . 2Hz) , 
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3.25(3H,s), 3.36(2H,t,6.4H2), 3.38-3.48(4H,m), 3.60- 

3.8 0(4H,in) , 7 , 63 (IH, ddd, J = 8 . 4Hz , 7Hz , 1 . 2Hz) , 

7 . 76 (IH, ddd, J=8 . 4Hz, 7Hz, 1 . 2Hz) , 7.98 (IH, d, J=8 . 4Hz) , 

8 . 12 (IH, d, J=8 .4H2) , 8 . 17 (lH,m) , 8 . 33 (IH, t, J=2 . 4Hz) , 

8 .43 (IH, t, J-2.4HZ) , 8 . 45 ( IH , d , J=2 . 4Hz ) , 9 . 2 1 ( IH , d , J=2 . 4H2 ) . 

ESI-Mass; 391 (MH*) . 

FvampIP^ 141 fiyn 1- h p> s -i R of 1 > M - by 1 p i pf^ra i n - 4 - y 1 ^ ■ > f S - f . 
TnP>t'hnyyp-ropy1 ) pyri Hi n - -yl ] i snqn i nol i nf> nya 1 
(141-1) ■ (-^ -Mf>Minvyp-rnpy1 ) pyri H-inga 



In the same manner as in Example 167-1, the title compound 
was obtained as a yellow oil (5.494 g, yield; 72%) from 3- 
pyridinepropanol (6.452 g) and methyl iodide (3.4 ml) . 
'h-NMR (400MHz, CDCI3) ; 6 (ppm) 1 . 8 6 - 1 . 9 3 ( 2H , m) , 
2 .70 (2H, t, J = 7 . 8H2) , 3.35(3H,s), 3.39(2H,t,J=6. 2Hz) , 
7.21 (IH, dd, J=8Hz, 4 . 8Hz) , 7 . 51 ( IH , dt , J= 8Hz , 1 . 6Hz) , 
8.45 (IH, dd, J-4 . 8Hz ,1.6Hz), 8.46(lH,d,J=1.6Hz). 
M 41 - 9.) ^ - r ^ -M^l-hnvyp-rnpyl ) pyri Hi n<:> M-ovi rl<=> 



3 - (3 -Methoxypropyl) pyridine (5.551 g) was dissolved in 
methylene chloride (60 ml) , followed by the addition of 70% 
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m-perbenzoic acid (10.86 g) and stirring under ice-cooling for 
90 min. The reaction mixture was washed sequentially with a 
10% aqueous solution of sodium sulfite and an aqueous solution 
of saturated sodium bicarbonate, dried (over MgS04) and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl acetate/me thanol system) , to give 
the title compound as a yellow oil (5.901 g, yield; 95%). 
^H-NMR (4 0 0MHz, CDCI3) ; 8 (ppm) 1 . 85 - 1 . 92 ( 2H , m) , 
2.6 9(2H,t,J=7.6Hz) , 3.35 (3H, s) , 3 . 3 9 { 2H , t , J= 6 . 2Hz ) , 
7.14 (IH, d, J=7 . 2Hz) , 7 .21 (lH,dd, J=7 .2Hz, 6.8H2) , 8.08- 
8 . 12 (2H,m) . 

(1^1 - 1 . f1 - RI-hylpTpf^ T-aT^in-d-yl ) - ^^ T _S ■ C^- 
mf^thoyyp-rnpyl \ pyr-i i n - ::> > y 1 ] i snqii i no! i nf^ nxa 1 a t R 




OMe 



I 

Et 



In the same manner as in Example 134-3, the oxalate of 
the title compound was obtained as a brown amorphous (12 0 mg, 
yield; 9%) from 3- ( 3 -me thoxypropyl ) pyridine N-oxide (5.901 g) 
and 1- (1 -ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (694 mg) . 
Oxalate : 

'H-NMR (4 00MHz , DMSO-dfi) ; (5 (ppm) 1.25(3H,t,J = 7. 2Hz) , 1.80- 
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1.88 {2H,m), 2.69 (2H, t, J=7 .2Hz) , 3 . 15 (2H, q, J=7 . 2Hz) , 
3.24 (3H, s) , 3.34 (2H, t, J=6 .2Hz) , 3 . 34 - 3 . 46 (4H, m) , 3 .58- 
3 . 80 (4H,in) , 7.26 (IH, ddd, J=8Hz, 7Hz, 1 .2Hz) , 

7 .74 (IH, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7.78 ( IH , dd , J= 8 . 4Hz , 2 .4Hz, ) , 
8.07 (lH,d, J=8Hz) , 8.13 (lH,d, J=8Hz) , 8.3 3 ( IH , d, J=8 . 4Hz ) , 
8.44(lH,s), 8.53 ( IH , d , J=2 . 4Hz ) . 
ESI-Mass; 391 (MH*) . 

wainpig^ ^^.'>. gyni-h^fi-iR of 1 - f 1 - p t.hvl t) 1 Hprfl z 1 n - 4 - v1 )- 3 ■ f 2 ■ (1 > 
/ai->tr>yypT"opyl ) pyr-i H i n - S - v 1 1 i Roaiii nol i H ft oxqI ate 
(1/19-1 V c;-FiT-ninn -9 - (^-hyriroyvO ^nronenvl )nvridinft 



3 - (5 -Bromo- 2 -pyridinyl) - 3 -propyn- 1 -ol (10.602 g) 
synthesized according to J. O. C, S3., 386, 1988 was dissolved 
in tetrahydrof uran (100 ml) , to which were then added lithium 
aluminum hydride (1.06 g) in several portions under ice - cooling , 
and then the mixture was stirred for 10 min. Water (1.1 ml), 
5N sodium hydroxide (1.1 ml) and water (3.3 ml) were 
sequentially added to the reaction mixture, and the resulting 
insoluble matters were filtered off through Celite. The 
resulting filtrate was evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give -the title compound as a 
colorless solid (3.718 g, yield; 34%). 

'h-NMR (4 00MHz, CDCI3) ; 5 (ppm) 2 . 6 6 ( IH , br - s ) , 4 . 3 8 ( 2H , br - s) , 
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6.68(lH,dt, J=15.6Hz,5Hz) . 7 . 18 ( IH, d, 8 . 4Hz ) , 
7 .74 (IH, dd, J=8 .4Hz, 2 .4H2) , 8 . 58 (IH, d, J=2 .4Hz) . 
{^d'?.^2) ^ -RT-omo- 2. n.f>MioxY>1 -propftnvl Inyridinfi 

h I 

OEt 



5 -Bromo-2 - (3 -hydroxy- 1 -propenyl) pyridine (3.718 g) was 
dissolved in tetrahydrof uran (60 ml) , followed by the 
sequential addition of triethylamine (7.1 ml) and 
methanesulf oriyl chloride (1.6 ml) under ice-cooling, and the 
resulting mixture was stirred as it was, for 25 min. After the 
resulting insoluble matters were filtered off, the mixture was 
evaporated. The resulting residue was dissolved in ethanol (60 
ml), followed by the addition of sodium ethoxide (1.388 
g) /ethanol (25 ml) solution under ice-cooling, and the mixture 
was stirred at room temperature for 3.5 hr . The reaction 
mixture was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgS04) and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl acetate/hexane system) , to give 
the title compound as a yellow oil (2.607 mg, yield; 65%). 
'H-NMR (4 00MHz, CDCI3) ; 5 (ppm) 1 . 25 ( 3H , t , J = 7 .2Hz) , 
3.56 (2H, q, J-7 .2H2) , 4 . 17 (2H, dd, J=5 . 2Hz, 1 . 6H2) , 
6 . 65 (IH, dt, J = 15 . 8Hz, 1 . 6Hz) , 6 . 7 9 { IH , d t , J= 1 5 , 8Hz, 5 . 2Hz) , 
7.16 (IH, d, J = 8 .4Hz) , 7.71 ( IH , dd , J= 8 . 4Hz , 2 . 4Hz) , 
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8.58 (IH.d, J=2.4H2) . 



Br. 




OEt 



N 



The title compound was obtained as a brown oil (2.286 g, 
yield; 74%) f rom 5 -bromo- 2 - (3 - ethoxy- 1 -propenyl) pyridine 
(3.079 g) in the same manner as in Example 139-2. 
'H-NMR (400MHz. CDCI3) ; 5 (ppm) 1 . 1 9 ( 3H , t , J = 7 . 2Hz ) . 1.96- 
2.03(2H.m). 2 . 83 (2H. t . J=7 . 8Hz) , 3 . 45 (2H, t . J=6Hz) . 
3.47 (2H,q, J-7.2HZ) , 7 . 08 (IH. d, J=8 . 4Hz) , 
7.70(lH.dd. J=8.4Hz,2.4Hz) , 8 . 58 (IH. d. J=2 . 4Hz) . 
1 - M -F.t- V .y1p-ip*>ra:^in-4 -v1 ) - f ? ■ - (3- 



In the same manner as in Example 167-2. the oxalate of 
the title compound was obtained as a pale yellow amorphous (472 
mg. yield; 91%) from 5 -bromo- 2 -( 3 - ethoxypropyl) pyridine 
(1.465 g) and i - ( l - ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline 

(348 mg) . 




OEt 



Et 
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oxalate: 

^H-NMR(400MHz.DMSO-d,); 5 (PPm) 1 • 10 (3H. t . J=7 . 2Hz) . 
. 25(3H.t.a=7.2Hz). 1 . 88 - 1 . 96 ( 2H , m) . 2 . 82 (2H. t. .=7 . 6Hz) . 
3.13(2H,...=7.2H.). 3 . 3 6 - 3 . 43 ( 8H . .) . 3 . 58 - 3 . 80 (4H. br- s) . 
7.37(lH.d.J=8Hz). 7.61(lH.ddd.J-8Hz.7Hz.l.2Hz). 

T-RHz 7HZ 1 2H2). 7.96(lH.d.J=8Hz). 8.11(lH,s). 

7 .74 (IH, ddd, J=8Hz, /HZ, i - -6"^/ * 

8.11 (lH.d.J=8Hz) . 8.41(lH,dd. , J-8HZ.2.4HZ) . 
9 .27 (IH.d, J = 2 .4Hz) . 
ESI-Mass; 405 (MH*). 

1 (^ - ^<->»-^ir> ipp^a-7in-4-v1 ) -1- f3- - 



Br. 




5-Bro™o-2-<3-hydroxv-l-Propenyl)pyriain. (8.891 g) was 
aissclved in tetrahydrof uran (200 n,l) , followed by the 
sequential addition o£ triethylan,ine (17.6 ml, and 
„ethanesul£onyl chloride (3.9 .I. under ice-cooling, and the 
mixture was stirred for 20 .in. .fter the resulting insoluble 
matters were filtered off, the solution was evaporated. The 
resulting residue was dissolved in 2.propanol ,100 nl, , sodium 
3.propanoxide/2-propanol solution prepared from 60% sodium 
hydride (2 g. and 2-propanol (7.. ml, was added thereto under 
ice.cooling, and the resulting mixture was stirred, as it was, 

,»mnerature for 30 min. After the resulting insoluble 

at room temperacurt; 
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matters were filtered off from the reaction mixture, the 
resulting solution was evaporated and partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgSOj and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a brown 
oil (3.519 g, yield; 33%). 

^H-NMR(400MH2, CDCI3) ; <5 (ppm) 1 . 22 ( 6H , d , J- 6Hz ) , 

3 . 69 (IH, sept, J=6Hz) , 4 . 18 (2H, dd, J=5 . 2Hz, 1 . 6Hz) , 

6.66 (IH, dd, J=15 . 8Hz, 1 . 6Hz) , 6 . 79 (IH, dd, J=15 . 8H2, 5 . 2Hz) , 

7 .19 (lH,d,J= 8.4Hz) , 7 .73 ( IH, dd, J-8 . 4Hz , 2 . 4Hz ) , 

8 . 59 (IH, d, J = 2 . 4H2) . 

^^VLirnmn^7- f^ - f - propoxv) T^ropvl Invridine 



Br 




Me 



In the same mannfer as in Example 139-2, the title compound 
was obtained as a yellow oil (2.859 g, yield; 81%) from 5- 
bromo-2 - [3 - (2 -propoxy) - 1 -propenyl] pyridine (3.519 g) . 
'H-NMR(4 0 0MHz, CDCI3) ; 5 (ppm) 1 . 14 ( 6H , d , J= 6H2 ) , 1 . 94 - 
2 . 01 (2H,m) , 2 . 83 (2H, t, J = 7 . 8Hz) , 3 .43 (2H, t, J=6H2) , 
3 . 54 (IH, sept, J-6Hz) , 7.08(lH,d,J=8.4Hz), 
7 .70 (IH, dd, J=8 . 4Hz, 2 . 4Hz) , 8 . 57 (IH, d, 2 . 4Hz) . 
M 41 T - M - Rf >iy1 p-i pf^-raT^-i n .4 -yl) - "^ ^ \ f^ - (7- 

prnpovy ) propyl 1 pyr i ri i n - S - y1 ] i snqn -j no1 i nt^ oxa 1 a t,fi 
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Me 




I 

Et 



In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a pale yellow amorphous (418 
mg. yield; 73%) from 5 -bromo- 2 - [3 - (2 -propoxy) propyl] pyridine 

(1.291 g) and 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline 

(348 mg) . 
Oxalate: 

^H-NMR (4 00MHz , DMSO-dg) ; 6 (ppm) 1 . 07 {3H, t, J=6Hz) , 
1.25 (3H. t, J = 7 . 2Hz) , 1 . 8 6 - 1 . 9 6 ( 2H , m) , 2 . 82 (2H, t, J = 7 . 6Hz) , 
3 . 14 (2H, q, J=7 . 2Hz) , 3.33-3.43(4H,m), 3.38(2H, t, J=6 .4Hz) , 
3 . 50 (IH, qui, J=6Hz) , 7.37 (IH, d, J=8Hz) , 

7 . 61 (IH, ddd, J=8Hz, 7Hz, 1 , 2Hz) , 7.74 ( IH , ddd , J= 8Hz , 7Hz, 1 . 2Hz) , 
7.96(lH,d, J»8Hz) , 8.11 (IH, s) , 8 . 1 1 ( IH , d , J= 8Hz ) , 
8.41 (lH,dd,J=8Hz, 2.4Hz) , 9.27 (lH,d,2.4Hz) . 
ESI -Mass ; 419 (MH*) . 

T^vampl fa 144 f^yn hhf^g-ifi of 1-(1-f>thy1 p-ippra:^-in-4-y1^-'^-r2-M» 
mf^thovyhn tyl ) pyr-^ n - S - y1 1 i Roqn inol i np oxa 1 a tp> 
( 1 d4 - 1 ) S - Rrnmn ^7 ^ - mPt-hnyy - 1 -hutynyl ) pyri nP 
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Br 

Me 

5 - Bromo- 2 - (3 -hydroxy- 1 -butynyl) pyridine (5.426 g) was 
dissolved in tetrahydrof uran (60 ml), followed by the 
sequential addition of triethylamine (10 ml) and 
methanesulf onyl chloride (2.2 ml) under ice-cooling, and the 
resulting mixture was stirred for 1 hr . The reaction mixture 
was partitioned between ethyl acetate and water. The organic 
layer was washed with water, dried (over MgSO^) and evaporated. 
The resulting residue was dissolved in methanol (16 ml) , and 
under ice-cooling, 28% sodium methoxide/methanol solution (4.6 
ml) was added thereto and the resulting mixture was stirred at 
room temperature overnight. The reaction mixture was 
evaporated and partitioned between ethyl acetate and water. 
The resulting organic layer was washed with water, dried (over 
MgS04) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the title compound as a brown oil (1.968 g, yield; 34%) . 
'H-NMR (4 0 0MHz, CDCI3) ; 6 (ppm) 1 . 54 ( 3H , d , J= 6 .4Hz) , 
3 . 85 (IH, t, J=6 .4Hz) , 3 . 8 6 ( IH , t , J= 6 . 4Hz) , 

7 . 33 (IH, dd, J-8 . 4Hz, 0 . 8Hz) , 7 . 7 9 ( IH , dd , J= 8 . 4Hz , 2 . 4Hz) , 
8 . 64 (IH, dd, J = 2 . 4Hz , 0 . 8Hz) . 

(14 4-2) S - Rrnmn ^ ::> - ( - fhnxybn ^y^ \ pyr-i 




OMe 
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Br 




OMe 



Me 



In the same manner as in Example 139-2, the title compound 
was obtained as a brown oil (1.125 g, yield; 56%) from 5- 
bromo-2- (3 -methoxy- 1 -butynyl) pyridine {1.968 g) . 
'H-NMR {4 00MHz, CDCI3) ; 6 (ppm) 1.17 {3H, d, J = 6 . 4Hz) , 1.83- 
1 .90 (2H,m) , 3 . 32 {4H, s) , 7 . 07 ( IH, d , J=8 . 4Hz) , 
7 . 70 {IH, dd, J=8 . 4Hz, 2 . 4Hz) , 8 . 57 { IH , d , J= 2 . 4Hz) . 
(Id^l-^) 1 ■ (1 - F.tby1pip<^ -ra'7-in-A-y1 ) \ 7- ( - 

TnP»fhny yhn1-y1 ) pyyi Hi n - S >y1 1 i Roqii i nnl i oxa 1 



In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a yellowish brown amorphous 
(352 mg, yield; 58%) from 5 - bromo - 2 - ( 3 - me thoxybu tyl ) pyridine 
(1.125 g) and 1- { 1 - ethylpiperazin - 4 - yl ) - 3 - bromoisoquinoline 
(377 mg) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) 1 . 11 ( 3H , d , J= 6 . 4Hz ) , 




OMe 



Et 
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1.24 (3H, t, J = 7.2Hz) , 1 . 75 - 1 . 90 (2H , m) , 2 . 74 - 2 . 87 (2H , m) , 
3.13 (2H,q, J = 7.2Hz) , 3.22(3H,s) , 3 . 2 6 - 3 . 34 { IH . m) , 3.32- 
3.4 2 (4H,br-s) , 7 . 37 (IH, d, J=8Hz) , 7 . 61 (IH, dd, J=8Hz , 7H2) , 
7.7 4 (lH,dd, J=8Hz,7Hz) , 7.9 6 (lH,d, J-8H2) , 8.11 (lH,s) , 
8.12 (lH,d, J=8Hz) , 8 .41 (lH,dd, J = 8Hz, 2 .4Hz) , 
9.26 (lH,d, J-2.4HZ) . 
ESI -Mass; 405 (MH*) . 

P!yaTT>p1P> Id^ c!ynMiPfi -i of 1 - f 1 ■ f^thyl pipf>razin-4 >y1)-3>f2»r2- 
{7 - hyri-rnyy > 7. - nynA ohf^vyl ) i:> Miyny1 ] pyrT rii n - 4 - y1 1 i Ptngn i noT t nf^ 
oxal atft 

(14^-1) c; .R-rnmo- :3 - F^- (1 - ViydT -ovynyr 1 nh^yy 1 ) P>thynyn pyri ding 



Br 




In the same manner as in Example 139-1, the title compound 
was obtained as a pale brown solid (14.305 g, yield; 85%) from 
2 , 5 -dibromopyridine (14.213 g) and 1 - e thynylcyclopentanol 
(7.451 g) . 

'H-NMR (4 00MHz, CDC13) ; 6 (ppm) 1.25-1.36 (lH,m), 1.52-l,80(6H,m), 
2.00-2.06(2H,m), 2.40-2.45(lH,m), 7.31 ( IH , d , J= 8 . 4Hz ) , 
7 .78 (IIH, dd, J=8 . 4Hz, 2 . 4Hz) , 8 . 6 3 ( IH , d , J = 2 . 4Hz) . 

(14S-:^) S-Rr-nmo- - T ?. - fl - ftert^ - 

hmtyl Hi THPthyl 1 y1 o yy) rynl nhpxyl } P>thyny1 1 pyri d-j ne 
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Si- Me 



t-Bu 



In the same manner as in Example 138-3, the title compound 
was obtained as a pale yellow oil (4 g, yield; 100%) from 
5 - br omo - 2 - [ 2 - ( 1 - hydroxy eye 1 ohexy 1 ) e thy ny 1 ] py r i dine (2.802 

g) . 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 0.21(6H,s), 0.90(9H,s), 1.32- 
1.94 (10H,m) , 7 .28 (lH,d, J=8 .4Hz) , 7 .77 (IH, dd, J- 8 . 4Hz , 2 . 4Hz ) , 
8.64 (lH,d, J = 2 .4Hz) . 

(1 AS - ^> 1 > (1 -KtViy1p-ip^T'a7:in.4-v1 ) > 1 - f 2 - F 2 - f 2 - ( t - 
H11^y^ riiTTiiai-hyl gi 1 y1 nyy ) - 9. - nynl nhe^^xyl 1 pfhynyl 1 pyri di n - 4 - 

y1 1 T gogni nnl i nf> nr r-nmpmind idPntiflPd hy the fnllowing 

;:^nal yt"i r-al Ha ta and synthptic nrQcediires 



In the same manner as in Example 167-2, the title compound 




Me 

I ^t-BuMe 
Me 
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was obtained as a yellow oil (156 mg, yield; 21%) from 5- 
broino-2- {2- [1- (t- 

butyldimethylsilyloxy) cyclohexyl] ethynyl 1 pyridine (4 g) and 
1- {l-ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (446 mg) . 
^H-NMR (4 00MHz , CDCI3) ; 6 (ppm) 0.26(6H,s), 0.92(9H,s), 
1.14(3H,t,J=7.2Hz), 1. 05-1. 75(1 OH, m), 2.55(2H,q,J=7. 2Hz) , 
2 . 74 (4H, t, J=4 . 4Hz) , 3 . 59 (4H, J=4 .4Hz) , 

7 .49 (IH, dd, J = 8 .4Hz, 0 . 8Hz) , 7 , 50 ( (IH, ddd, J=8H2 , 7Hz, 1 . 2Hz) , 
7.61 (IH, ddd, J=8Hz , 7Hz , 1 . 2H2) , 7.69(lH,s), 7.80(1H, d, J=8Hz) , 
8.07 (IH, d, J=8Hz) , 8.4 0 ( IH , dd , J= 8 . 4Hz , 2 . 4Hz ) , 
9 . 35 (IH, dd, J=2 .4Hz, 0 . 8Hz) . 

(1 1 - ( 1 - Kt-hyl pi p«=>ra t: i n > 4 - yl ^ > ^ - i 7 - [9.- (7.- hydroxy > 2 > 

nynl ohP>vy1 \ f>^hyny^ 1 pyri n - 4 - yl 1 i soqiii nol inf? oxa1 a1-f> ot 

nomponnri i rif>n ^ i f t f>d hy the following a na T y t. i 1 data and 

p;yn^hP>t-i r p-rnr rf>R 



1- (l-Ethylpiperazin-4 -yl) -3-[2-{2-[l-(t- 
butyldimethylsilyloxy) - 2 - cyclohexyl] e thynyl } pyridin - 4 - 
yl] ] isoquinoline (156 mg) was dissolved in tetrahydrof uran (10 




OH 



Et 
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ml) , followed by the addition of IM tetrabutylammonium 
f luoride/tetrahydrof uran solution (0.6 ml), and the resulting 
mixture was stirred at room temperature for 30 min. The 
reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water, dried 
(over MgSO^) and evaporated. The resulting residue was then 
treated in the same manner as in Example 131, to give the oxalate 
of the title compound as a yellow amorphous (110 mg, yield; 67%) . 
Oxalate : 

^H-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) 1 . 2 3 ( 3H , t , J = 7 . 2Hz) , 1.28- 
1 . 64 (8H,m) , 1 .71-1 .78 (2H,m) , 2 . 79 - 2 . 86 (2H, m) , 

3.06 (2H, q, J-7 . 2Hz) , 3.26-3.36(4H,br-s), 3.38-3.76(4H,br-s), 

7.3 6 (lH,d, J=8Hz) , 7.60(lH,ddd,J=8Hz,7Hz, 1.2Hz) , 

7.74 (lH,ddd,J=8Hz,7H2, 1.2Hz) , 7,69(lH,s) , 

8 . 10 (IH, dd, J«8Hz, 2 . 4Hz) , 9 . 24 ( IH , d , J=2 . 4Hz) . 

ESI-Mass; 445 (MH*) . 

FyampIP* 14fi gynl-hf^gT s r>f 1 > f1 - fa ^ by 1 p i pf>ra 7: i n - 4 .y1)-"^-r2-f1- 
hll^yn - 1 -y1 ) VY^^ i n - S ■ y 1 1 H snqn i nol t tip 
( 1 4 - 1 ) R - R-romn - 2 - M -hn t yny 1 ) p yri i np 



In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (13.113 g, yield; 60%) from 
2 , 5 -dibromopyridine (24.7 g) and 1-butyne (5.63 g) - 
'H-NMR (4 00MHz , CDCI3) ; 5 (ppm) 1 . 26 (3H, t , J=7 . 6Hz) , 
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2 .44 (2H,q, J=7 .6Hz) , 7 .74 (IH, dd, J=8 . 4H2 , 2 . 4Hz) , 



8.59 {lH,d, J=2.4Hz) . 



/I ilfi - 9 - (1 -T^nhynyl ) - R - tTi bntyl stannyl pvri dine 



(Bu)3Su 




Me 



In the same manner as in Example 161-2, the title compound 
was obtained as a pale green oil (1.331 g, yield; 25%) from 
5-bromo-2- ( 1 -butynyl) pyridine (2.521 g) . 

'H-NMR (4 00MH2, CDCI3) ; 6 (ppm) 0 . 8 8 ( 9H , t , J=7 . 6Hz) , 1.06- 
l.ll(6H,m) , 1 . 26 (3H, t, J«7 . 6Hz) , 7 . 30 (IH, dd, J=7 . 4H2 , 1 . 2Hz) , 
7 . 67 (IH, dd. J = 7 .4Hz, 1.2Hz), 8.52(lH,t,J = 1.2Hz). 
(idfi.^^ 1 - fi .Kj-hyip-ip^-r a^-i n -y1 ) > . (1 -bnl-ynvl )nvridin- 
S -y1 ] 1 gr>qn t nnl i nf^ 



In the same manner as in Example 161-2, the title compound 
was obtained as a yellow amorphous (155 mg, yield; 27%) from 
2 - (1 -butynyl) ' 5 - tributylstannylpyridine (1.331 g) and 1-(1- 
ethylpiperazin-4 -yl) -3 -bromoisoquinoline (466 mg) . 




Me 



Et 
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Free compound: 

^H-NMR (400MHz, CDCI3) ; 6 (ppm) 1 . 18 ( 3H , t , J = 7 . 2Hz ) , 

1.29(3H, t, J=7.2Hz) , 2 . 5 0 ( 2H , q , J=7 . 2Hz ) , 2 . 5 6 ( 2H , q , J«7 . 2Hz ) , 

2.75 (4H, t, J-4.4HZ) , 3 . 59 ( 4H , t , J=4 . 4Hz ) , 7 . 4 6 ( IH, d, J-8Hz ) , 

7.50 (lH,ddd, J=8Hz,7Hz, 1.2H2) , 7.62 (IH, ddd, J=8Hz , 7Hz , 1 . 2H2) , 

7 . 71 (IH, s) , 7 . 82 (IH, d, J=8Hz) , 8 . 09 (IH, d, J=8Hz) , 

8 . 40 (IH, dd, J=8Hz, 2 . 4Hz) , 9 . 29 ( IH, d, J=2 . 4Hz) . 

ESI-Mass ; 371 (MH*) . 

Ky;^mp1 f> 147 g;ynMiP?:i i pi nf 1 > f A - f^fhyl pi pf>-ra7;Tn-1 >y1> ' - f2- 
(mo-rphol S n - A - y1 ) pyri rii n - S - y1 1 i soqiii nol t np t.-ri hydronhl ori dp> 




3 - Bromo - 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (1.27 g) 
and [2- (inorpholin-4-yl)pyridin-5-yl] tributylstannum (3.03 g) 
were reacted in the presence of tetrakistriphenylphosphine 
dichloride (0.50 g) in xylene (50 ml) at 14o''c for 5 hr . The 
reaction solution was concentrated. Ethyl acetate and an 
aqueous solution of saturated sodium bicarbonate were added to 
the resulting residue, and then it was partitioned. The 
resulting organic layer was washed with water and brine, and 
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then dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0 . 39 g of the free compound of the title compound as a pale yellow 

oil- 
Free compound: 

^H-NMR(400MHz, CDCI3) ; 6 (ppm) 1.17 ( t , J-7 . 2Hz , 3H) , 
2.55(q, J=7.2Hz,2H) , 2 . 7 5 (br - t , 4H) , 3.54(m,4H), 3 . 59 (br - t , 4H) , 
3.85 (m, 4H) , 6 . 7 2 ( d , J= 8 . 8Hz , IH) , 7 . 42 (br - t , IH) , 7.55 (s, IH) , 
7.56 (br-t, IH) , 7.75 (d, J=8 . OHz , IH) , 8.04 (d, J=8 . OHz , IH) , 
8.27 (dd,J=8.4, 2.4Hz, IH) , 9 . 02 (d, J=2 . 4Hz , IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether, to give 0.51 g of the title compound as a white 
powder . 

Hydrochloride : 
m.p.; 186°C 

'H-NMR (4 00MHz, DMSO-dg) ; 8 (ppm) 1 . 33 ( t, J = 7 . 2Hz, 3H) , 3 . 23 (m, 2H) , 

3 . 36 (m, 2H) , 3 . 51 (br- 1, 2H) , 3 . 6 3 (br - d , 2H) , 3 . 68 (m, 4H) , 

3.77 (m, 4H) , 4 . 0 0 (br - d , 2H) , 7.2 6 (m, IH) , 7 . 6 1 (br - 1 , IH) , 

7 .75 (br- t, IH) , 7 .95 (br-d, IH) , 8.08 (s, IH) , 8 . 11 (br - d, IH) , 

8 . 54 (m, IH) , 8.86 (br- s, IH) . 

MS (FAB) m/z 404(M+H)\ 

RyaTnpl*:^ lAft ,sy^t->^^^-^ ^ 1 - (4>e1-hv1ninprazin-1 -Vl ) -3- rs- 

(mnrphol i n - 4 - y1 ^ py t t r l i rt - 9- ~ y 1 1 i RoqiH nnl i nf> tri hvdrnchl Orlde 
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3- (5-Bromopyridin-2-yl) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline (0.21 g) and morpholine (0.12ml) were reacted 
in the presence of tetrakis triphenylphosphine dichloride (0.30 
g) in xylene (30 ml) at 140**C for 5 hr . The reaction solution 
was concentrated. Ethyl acetate and an aqueous solution of 
saturated sodium bicarbonate were added to the resulting 
residue, and partitioned. The resulting organic layer was 
washed with water and brine, and then dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 47 mg of the free compound 
of the title compound as a colorless oil. 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H) , 

2.58 (q, J = 7 .2Hz, 2H) , 2 . 7 9 (br - s , 4H ) , 3.27(m,4H), 3 . 59 (br- s , 4H) , 

3 . 91 (m, 4H) , 7.30 (dd, J=8 .8,2. 8Hz,lH) , 7.46 (br- t, IH) , 

7 . 58 (br- t, IH) , 7 . 85 (d, J=8 . OHz , IH) , 8 . 07 ( d , J= 8 . OHz , IH) , 

8.26(s,lH), 8.37(d,J=2. 8Hz, IH) , 8 . 4 1 ( d , J= 8 . 8Hz , IH ) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 52 mg of the free compound of the title 
compound as a white powder. 
Hydrochloride : 

^H-NMR (40 0MHz, DMSO-dg) ; <5 (ppm) 1 . 34 ( t, J = 7 . 2Hz, 3H) , 3 . 24 (m, 2H) , 
3 .32 -3 . 42 (m, 6H) , 3 . 50 - 3 . 65 (m, 4H) , 3 . 81 (m, 4H) , 4 . 13 (br - d , 2H) , 
7 .69 (br- t, IH) , 7 . 81 (br - t , IH) , 7.94(br,lH) , 8 . 04 (br-d, IH) , 
8.16 (br-d, IH) , 8 . 36 (br-d, IH) , 8.45 (br-s, IH) , 8.48 (br-d, IH) . 
MS (FAB) m/z 404 (M+H) 

TCvamplf^ 1AQ .^yn l-bpg i « of - \ 7, - ( 9. , fi ■ d i TnP>1-hy 1 mn-rphni t n - A - 
y1 ) pyri din-S-yl1 >1 - (A - f^^hy 1 pi pf^T-a z i n - 1 - y1 ) i soqui nnl i np> 
t iri hyd-rorrhl otI df^ 



3-Bromo-l- (4 - ethylpiperazin- 1 -yl) isoquinoline (2.00 g) 
and [2 - (2,6 - dimethylmorpholin - 4 -yl) pyridin- 5 - 

yl] tributylstannum (5.70 g) were reacted in the presence of 
tetrakis triphenylphosphine dichloride (0.50 g) in xylene (70 
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ml) at 140 C for 5 hr. The reaction solution was concentrated. 
Ethyl acetate and an aqueous solution of saturated sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0.7 6 g of the free compound 
of the title compound as a colorless oil. 
Free compound: 

^H-NMR {4 00MHz , CDCI3) ; 6 (ppm) 1 . 18 (t, J = 7 . 2Hz , 3H) , 
1 . 30 (d, J=6 . OHz, 6H) , 2 . 57 (q, J=7 . 2Hz, 2H) , 

2 . 60 (dd, J=13 . 0, 10 .4H2, 6H) , 2.76 (br- t, 4H) , 3.60 (br- t, 4H) , 

3.76 (ddd, J=10 .4 , 6.0,2. OHz, 2H) , 4 . 14 (dd, J=13 . 0 , 2 . 0 , 2H) , 

6 . 72 (d, J=8 . BHz, IH) , 7.42 (br- t, IH) , 7 . 5 5 ( s , IH) , 7 . 57 (br- t, IH) , 

7.76(d,J=8.0,lH), 8.04(d,J=8.0,l. OHz, IH) , 

8 . 26 (dd, J=8 . 0, 2 .4Hz, IH) , 9 . 02 ( d , J=2 . 4Hz , IH ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 1.08 g of the hydrochloride of the title 
compound as a white powder. 
Hydrochloride : 
m.p. ; 180°C 

^H-NMR (4 00MHz, DMSO-dg) ; 5 (ppm) T. 19 (d, J = 5 . 6H2, 6H) , 

1 . 32 (t, J = 7 . 2Hz, 3H) , 2 . 62 - 2 . 6 8 (m, 2H) , 3.24(m,2H), 3 . 37 (m, 2H) , 

3 . 48 (br- t, 2H) , 3 . 6 0 - 3 . 7 0 (m, 4H) , 4 . 0 1 (br - d , 2H ) , 4 . 2 9 (br - d , 2H) , 
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7 . 24 (m, IH) , 7.60 (br- t, IH) , 7 . 55 (br- t, IH) , 7.75 (br- t, IH) , 
7.95(br-d,lH) , 8 . 05 (br- s , IH) , 8 , 11 (br - d, IH) , 8.4 9 (m,lH) , 
8 . 86 (br-s, IH) . 
MS(FAB) m/z 432(M+H)\ 

Fyampii:> ISO Synthfisis of 1 - (4 -ftthylpiperazin- 1 -yl ) -3 ' [2 - 

( 1-bi nmnrphol i n ~ 4 - y1 ) pyr i fji n - S »y1 ] i snqn t nnl t ng> 




3-Bromo-l- (4 - ethylpiperazin- 1 -yl) isoquinoline (0.69 g) 
and [2 - ( thiomorpholin - 4 -yl ) pyridin- 5 -yl] tributylstannum 
(1.62 g) were reacted in the presence of 

tetrakistriphenylphosphine dichloride (0.50 g) in xylene (50 
ml) at 140^C for 5 hr. The reaction solution was concentrated. 
Ethyl acetate and an aqueous solution of saturated sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
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chloride/methanol system) , to give 0.66 g of the free compound 
of the title compound as a white amorphous . 
Free compound: 

^H-NMR {4 0 0MHz, CDCI3) ; d (ppm) 1.24 {br-s,3H) , 2.64 (br-s,2H) , 

2 .70 (m, 4H) , 2 . 80 (br, 4H) , 3 . 67 (br, 4H) , 4 . 04 (m, 4H) , 

6.4 2 (d,J= 8.8Hz, 2H) , 7 . 4 3 (br - t , IH) , 7 . 56 (br - t , IH) , 

7 . 76 (d, a=8 . OHz, IH) , 8 . 03 (d, J-8 . OHz, IH) , 

8.24 {dd,J=8. 8,2. 4H2, IH) , 9 . 00 (d, J=2 . 4Hz , IH) . 

The resulting free compound (0.20 g) was converted into 
a hydrochloride in a conventional manner, and recrystallized 
from ethanol/ether , to give 0.26 g of the hydrochloride of the 
title compound as a pale yellow powder. 
Hydrochloride : 
m.p.; 210°c 

^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 33 (t, J = 7 . 2Hz , 3H) , 2.75 (br- 
s,4H), 3 .20-3.27 (m,2H) , 3 . 47 - 3 . 56 (m, 2H) , 3 . 6 0 - 3 . 6 6 (br - d , 2H) , 
3 . 97 -4 . 02 (br-d, 2H) , 4 . 1 0 (br - s , 4H) , 7 . 37 (m, IH) , 7 . 62 (br - 1 , IH) , 
7 . 77 (br- t, IH) , 7.96 (br-d, IH) , 8 . 09 - 8 . 14 (m, IH) , 8 . 58 (m, IH) , 
8 . 80 (m, IH) , 10 . 9 (m, IH) . 
MS{FAB) m/z 420(M+H)*. 

Eyampl P 1^1 Qynthp^gig nf 1 - M . f>thy 1 pi pPT-a 7: i n - 1 -y1 ) - \2- ( - 
Oyyf jri nmo-rp >^<^1 i n - il -y1 ) pyr-i din-S-yl l-i sogn i nnl t np* 
t-ri hydroohl niri r\f^ 
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o 




1- (4 -Ethylpiperazin- 1 -yl) -3- [2- ( thiomorpholin - 4 - 
yl)pyridin-5-yl] isoquinoline (0.10 g) obtained in Example 150 
was dissolved in dichloromethane (10 ml) , and the resulting 
solution was reacted with 3 -chloroperbenzoic acid (56 mg) under 
ice-cooling for 1 hr. The reaction solution was partitioned 
between ethyl acetate and an aqueous solution of saturated 
sodium bicarbonate. The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 28 mg of the free compound 
of the title compound as a colorless oil. 
Free compound: 

'H-NMR (4 00MH2, CDCI3) ; d (ppm) 1 . 2 2 ( t , J= 7 . 2Hz , 3H ) , 
2.63 (q, J = 7 . 2Hz, 2H) , 2 . 7 9 - 2 . 88 (m; 8H) , 3.65 (br- s, 4H) , 
4.22{m,4H), 6 . 82 (d , J= 8 . 8H2 , 2H) , 7 . 4 5 (br - t , IH ) , 7 . 58 (br- t , IH) , 
7 .76 (d, J=8 . OHz, IH) , 8 . 03 (d, J=8 . OH2, IH) , 
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8.2 8 (dd,J=8. 8, 2.4Hz, IH) , 9 . 01 (d, J=2 . 4Hz , IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 40 mg of the hydrochloride of the title 
compound as a yellow powder. 
Hydrochloride : 

m.p . ; IVO^'c 

MS(FAB) m/z 436 (M+H)*. 

Fvampl P> 1 S:^ fiyn^hp>< :;^' nf 1 - M ■ pj-hyl pi pR-ra ?:i n - 1 -y1 1 - ^ - p - f 4 - 
hyH-rnvypi pf^-ri -i n - 1 -yl ^ pyri din-S-yll i Rnqiii nol i nf^ 
l-TT hyH-rnr!h1 oride 



3 - Bromo - 1 - { 4 - e thylpiperazin - 1 - yl ) isoquinoline (1.16 g) 
and {2- [4- ( t - butyldimethyloxy ) piperidin - 1 - yl ] pyridin - 5 - 
yl } tributyls tannum (1.37 g) was reacted in the presence of 
tetrakistriphenylphosphine dichloride (0.30 g) in xylene (30 
ml) at 140*^0 for 5 hr . The reaction solution was concentrated. 
A 2N aqueous solution of hydrochloric acid was added to the 
resulting residue, and then reacted at 50°C for 1 hr. The 




N 
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reaction solution was basified with a 2N aqueous solution of 
sodium hydroxide, and then it was extracted with ethyl acetate. 
The resulting organic layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0.26 g of the free compound of the title compound as a colorless 
amorphous . 
Free compound: 

'H-NMR {400MHz, CDCI3) ; d (ppm) 1.18 (t, J-7 , 2Hz, 3H) , 
1.33(dd,J-12.0,4. GHz, 2H) , 1 . 43 (dt, J=0 . 8, 6 . OHz, IH) , 1.86 (br- 
d, J«12Hz, 2H) , 2 . 56 (q, J=7 . 2Hz, 2H) , 2 . 7 6 (br - s , 4H) , 
2.92(dt,2.4,12.8Hz,2H), 3.55 (t, J=6Hz, 2H) , 3,59 (br- s, 4H) , 
4.44 (br-d,J = 12.8, 2H) , 6 . 7 6 (d , J«8 . 8H2 , IH) , 7 . 42 (br - t , IH) , 
7 . 54 (s, IH) , 7 .75 (d, J=8 . OHz, IH) , 8. 04 (d, J=8 . OHz, IH) , 
8 .23 (dd, J=8 . 8, 2 . 4H2, IH) , 9 . 01 (d, J=2 . 4Hz , IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 0.30 g of the hydrochloride of the title 
compound as a yellow powder. 
Hydrochloride : 
m.p . ; 18 8°C 

'H-NMR (4 00MHz, DMSO -de ) ; 0 (ppm) 1.27 (br -d, J=13 . 4H2 , 3H) , 
1.34 (t, J = 7.2Hz,3H) , 1 . 7 3 - 1 . 8 6 (m,- IH ) , 1 . 83 (br-d, J=13 . 4 , 2H) , 
3 . 23 (m, 2H) , 3 .31 (m, 2H) , 3 . 32 - 3 . 37 (m, 2H) , 3 . 4 2 - 3 . 5 6 (m , 4H ) , 
3 . 98 (br-d, 2H) , 4 . 41 (br-d, 2H) , 7 . 52 (br - d , IH) , 7 . 64 (br- 

326 



98046PCT 



t, J=7 .6Hz, IH) , 7.78(br-t, J=7.6H2,1H) , 7 . 97 (br - d , J=7 . 6Hz , IH) , 
8.11-8.15 (m, IH) , 8.13 (s,lH) , 8 . 65 (br- d, J=7 . 6H2 , IH) , 
8.6 8 (br-s, IH) , 11.14 (br-s, IH) . 
MS (FAB) in/z 432 (M+H) \ 

P.yampi 1 S .qyTifhP>g i g nf 1 ^ ( A - f»t-hy 1 pi p^gra 7! 1 n - 1 -yl) ■ - \2- (4- 
m^thoxypi ppr 1 ri i n - 1 -y1 ) py r i d i n ■ 5 - vl 1 iaQmiinoline 

hyd r-nr-HI nri 




3-Broino-l- ( 4 - e thylpiperazin - 1 - yl) i soquinol ine (0.83 g) 
and [2- ( 4 -methoxypiperidin - 1 -yl ) pyr idin - 5 - 

yl] tributylstannum (0.94 g) were reacted in the presence of 
tetrakis triphenylphosphine dichloride (0.40 g) in xylene (30 
ml) at 140^C for 5 hr. The reaction solution was concentrated 
and partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water and brine, and then dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chlor ide/methanol system) , to give 
0 . 61 g of the free compound of the title compound as a pale yellow 
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oil . 

Free compound: 

'H-NMR(400MHz, CDCI3) ; 5 (ppm) 1 , 18 ( t , J=7 . 2Hz , 3H) , 1.65{m,2H), 
2.56 (q, J-7 .2Hz, 2H) , 2 .76 (br-s,4H) , 

3.31 (ddd, J=13 .2,9.6,3. 6Hz, 2H), 3.40(s,3H), 3,59 (br-s, 4H) , 
4 . 06 (m, 2H) , 6 .77 (d, J=8 . 8Hz, IH) , 7.42 (br- t, IH) , 7 . 54 (s, IH) , 
7 .76 (d, J=8.0Hz, IH) , 8 . 04 ( d , J- 8 . OHz , IH ) , 
8,23 (dd,J=8.8, 2.4Hz, IH) , 9 . 01 (d, J=2 . 4Hz , IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.62 g of the hydrochloride of the title 
compound as a white powder. 
Hydrochloride : 
m.p.; 17 0*'c 

'H-NMR {4 00MHz, DMSO-dg) ; 5 (ppm) 1 . 35 (t, J = 7 . 2Hz, 3H) , 1.58- 
1 . 68 (m, 2H) , 1 . 95-2 . 04 (m, 2H) , 3 . 23 (m, 2H) , 3 . 31 (s, 3H) , 
3 . 38 (m, 2H) , 3 . 51 - 3 . 5 9 (m, 5H) , 3 . 64 (m, 2H) , 3 . 97 (br-d, 2H) , 
4 . 02 (m, 2H) , 7 . 54 (br - d , IH ) , 7 . 64 (br - t , IH ) , 7 . 7 8 (br - t , IH) , 
7 . 97 (br-d', IH) , 8 . 11 - 8 . 15 (m, 2H) , 8 . 65 - 8 . 70 (m, 2H) , 11.34 (br- 
s, IH) . 

MS(FAB) m/z 432(M+H)\ 

Ryamplf^ 1 S4 c;yn f> s i s nf 1 - (4 - f^thyl p i pp r a z i D - 1 - v1 ) - 3 - f ?. - ( 4 - 
hydrnyymp>fhy1 p -ipp*!-! di n - 1 -y1 ) pyr "i d i n - 5 - vll i SOQuinol ine 
tr i hydrnchl ori de 
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3 -Bromo- 1 - (4 - ethyl piper a z in - 1 -yl) isoqu incline (1.35 g) 
and [2 - (4 - e thoxycarbonylpiperidin - 1 -yl) pyridin- 5 - 
yl] tributylstannum (1.71 g) were reacted in the presence of 
tetrakistriphenylphosphine dichloride (0.40 g) in xylene (50 
ml) at 140**C for 5 hr . The reaction solution was concentrated 
and partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water and brine, and then dried 
over magnesium sulfate. The solvent was evaporated. The 
resulting residue in a pale yellow oil was dissolved in 
tetrahydrof uran (30 ml) and reacted with lithium aluminium 
hydride (1.9 ml, IM-THF solution). Water (0.07 ml), a 5N 
aqueous solution of sodium hydroxide (0.07 ml) and water (0.21 
ml) were added to the reaction solution in this order, which 
was stirred at room temperature for 1 hr. The reaction solution 
was filtered, and the resulting insoluble matters were washed 
with ethyl acetate, while the resulting filtrate was 
concentrated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
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to give 0.78 g of the free compound of the title compound as 
a pale yellow oil. 
Free compound: 

^H-NMR(4 00MH2, CDCI3) ; d (ppm) 1 , 18 ( t , J = 7 . 2Hz , 3H) , 

1.33 (dd, J = 12 .0,4. OHz, 2H) , 1 . 43 (dt , J=0 . 8 , 6 . OHz, IH) , 1.86 (br- 

d,J=12,2H), 2 . 56 (q, J=7 . 2Hz, 2H) , 2 . 7 6 (br - s , 4H) , 

2 . 92 (dt, 2 . 4 , 12 , 8Hz, 2H) , 3 . 55 (t, J=6Hz, 2H) , 3 . 59 (br- s, 4H) , 

4 .44 (br-d, J=12 .8, 2H) , 6 .76 (d, J=8 . 8Hz, IH) , 7 .42 (br- t, IH) , 

7.54{s,lH), 7.75(d,J=8.0Hz,lH), 8.04(d,J-8. OHz , IH) , 

8.23 (dd, J-8 . 8, 2 .4Hz, IH) , 9 . 01 (d, J=2 .4Hz, IH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.45 g of the hydrochloride of the title 
compound as a white powder. 
Hydrochloride : 
m.p . ; 18 8°C 

'h-NMR (4 00MHz, DMSO-dJ ; O (ppm) 1 .27 (br-d, J=13 .4Hz, 3H) , 

1 . 34 (t , J=7 . 2Hz, 3H), 1.73-1. 86 (m,lH), 1.83 (br-d, J= 13 . 4 , 2H) , 

3 . 23 (m, 2H) , 3 . 31 (m, 2H) , 3 . 32 - 3 . 37 (m, 2H) , 3 . 42 - 3 . 5 6 (m , 4H) , 

3.98 (br-d, 2H) , 4.41 (br-d, 2H) , 7 . 52 (br - d , IH) , 7 . 64 (br- 

t, J = 7 . 6Hz, IH) , 7 . 78 (br- 1, J = 7 . 6Hz, IH) , 7 . 97 (br - d , J=7 . 6Hz , IH) , 

8.11-8.15(m,lH), 8.13(s,lH), 8.65 (br-d, J=7 . 6Hz , IH) , 

8.68 (br-s, IH) , 11 . 14 (br- s, IH) . 

MS (FAB) m/z 432(M+H)\ 

Ry;=^mp1 f> 1 S S fiynthf^sis of - \ 2 - ( S , > ri i hyri to - - pyrfin - 4 - 

y1 ) pyiri r^i n . S -y 1 1 > 1 - (4 - p thy 1 p i ppra 7 t n - 1 -y1 M gnqn t nol t nf^ 
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oxal a tfi 




In the same manners sequentially as in Examples 161-2 and 
20, a yellow oil was obtained (127 mg, yield; 90%) from 5- 
bromo-2- (5, 6-dihydro-2H-pyran'4-yl)pyridine (432 mg) and 3- 
bromo-1- (4-ethylpiperazin-l-yl) isoquinoline (111 mg) . The 
resulting compound was converted into a oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p. ; 156-159°C 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 23 (br, 3H) , 2.51 (br, 2H) , 

3.06 (br, 2H) , 3 . 32 (br, 4H) , 3.67 (br , 4H) , 3 . 84 (br, 2H) , 

4 . 26 (br, 2H) , 6 .47 (s, IH) , 7 . 63 (br, IH) , 7 . 96 (d, J=8 . OHz, IH) , 

8.06-8.13 (m,2H) , 8 . 3 8 ( d , J= 8 . OHz , IH) , 8.45(s,lH), 8.78(s,lH). 

MS (FAB) m/z 401(M + H)\ 

Free compound: 

'H-NMR (4 00MH2, CDCI3) ; d (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H ) , 

2 . 54 (q, J = 7 . 2Hz, 2H) , 2 . 88 (t, J=8 . OHz, IH) , 2 .73 (br, 4H) , 
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3 . 52 (br, 4H) , 3.99 (t, J=5 . 6Hz, 2H) , 4 . 38 (q, J=2 . 8Hz, 2H) , 
6.28 (br, IH) , 7.49 (t, J = 8 . OHz, IH) , 7 . 61 (t, J«8 . OHz, IH) , 
7 . 80 (dd, J=8 . 4 , 2 . 4Hz, IH) , 7 . 89 (d, J=8 . OHz, IH) , 
8.10 (d, J= 8.0Hz, IH) , 8.3 8 (S,1H) , 8 . 49 (d, J=8 . 4Hz , IH) , 
8.74(d, J=2.4Hz,lH) . 

T^YampI ^ 1 Sfi ctynthPfi -jg nf - f > f t rahydT-opyran - 4 - 

y1 ^ pyT-T Hi n . S - y1 1 - 1 - - f>1-hy 1 p t ppr-a ^ i n - 1 - yl M snqii-j nnl i r\^. 

oxal ate 




In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 5 - bromo - 2 - ( tetrahydropyran - 4 - 
yDpyridine (745 mg) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline (300 mg) . Methanol (10 ml) and palladium- 
carbon catalyst (25 mg) were added to the oil (387 mg) , and then 
reacted in hydrogen atmosphere overnight. The resulting 
reaction solution was filtered through Celite, and then 
evaporated. The resulting residue was basified by adding a IN 
aqueous solution of sodium hydroxide thereto, and then it was 
partitioned between ethyl acetate and water. The resulting 
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organic layer was washe with water, dried and concentrated . The 
resulting residue was purified by silica gel column 
chromatography (hexane/e thyl acetate system) , to give a yellow 
oil (260 mg, yield; 69%) . The resulting oil was converted into 
an oxalate in a conventional manner, to give the oxalate of the 
title compound as white crystals. 
Oxalate : 
m.p.; 158-160*'c 

^H-NMR (4 00MHz, DMSO-dg) ; S (ppm) 1.27(t,J = 7.2Hz,3H), 

1.76(br,4H), 2.92(br,lH), 3.19(br,2H), 3 . 3 0 - 3 . 85 (m, lOH) , 

3.99(d, J=11.2Hz,2H) , 7 . 6 5 ( t , J=8 . OHz , IH) , 7 . 7 6 ( t , J=8 . OHz , IH) , 

7 . 86 (dd, J-8 . 4 , 2 . OHz, IH) , 8 . 09 (d, J=8 . OHz , IH) , 

8 . 14 (d, J=8 . 4Hz, IH) , 8 . 37 (d, J=8 . OHz, IH) , 8 . 46 (s, IH) , 

8 . 61 (d, J=2 . OHz, IH) . 

MS (FAB) m/z 403(M+H)\ 

Free compound: 

^H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 19 (t, J=6 . 8Hz, 3H) , 1 . 82- 
l . 92 (m, 4H) , 2 . 57 (q, J=6 . 8Hz, 2H) , 2.78(br,4H), 2 . 7 8 - 2 . 9 8 (m, IH) , 
3.55-3.59(m,6H), 4.11-4.14 (m,2H), 7.50(t,J=8.4Hz,lH), 
7 . 61 (t, J = 8 . 4Hz, IH) , 7 . 68 (dd, J=8 . 4 , 2 . 4Hz, IH) , 
7.89(d,J=8.4Hz,lH), 8.11(d,J=8. 4Hz, IH) , 8 . 36 (s , IH) , 
8.48(d,J=8.4Hz,lH) , 8.57 (d,J=2.4Hz,lH) . 
Example 157 Synt-hpRi,s nf 3-[4-[3-(3- 
pyr-i f^yl ) p-rnpnyyl phpnyl 1 - 1 - (4 - thyl pi pp>7-a^i n » 1 - 
y 1 ) i 5^nqii i nr>1 i np hyd roch 1 or i d f> 
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In the same manner as in Example 51, the free compound 
of the title compound was obtained (62 mg, yield; 23%) from 
3 - (4 -hydroxyphenyl) - 1 - (4 - ethylpiperazin- 1 -yl) isoquinoline 
(201 mg) and 3 - ( 3 -methanesulf onate propyl ) pyridine (194 mg) . 
The resulting free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals . 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 19 (t, J = 7 . 2Hz , 3H) , 2.10- 

2 . 18 (m, 2H) , 2 . 57 (q, J=7 . 2Hz, 2H) , 2.78 (br, 4H) , 

2,85 (t, J=7 . 6H2, 2H) , 3.60 (br, 4H) , 4 . 04 ( t, J=6 . OHz, 2H) , 

6 . 98 (d, J=8 . 8Hz, 2H) , 7.22 (dd, J=7 .6,4. 4Hz, IH) , 

7,4 3 (dt, J=8 . 0, 1 .2Hz, IH) , 7 . 5 3 - 7 . 5 6 (m , IH ) , 

7.56(dt,J=8.0,l. 2Hz , IH) , 7 . 62 (s, IH) , 7 . 7 6 ( d , J= 8 . OHz , IH) , 

8 . 05 (d, J=8 . OHz, IH) , 8 . 11 (d, J=8 . 8Hz, 2H) , 

8.46 (dd, J = 4 . 4 , 1 . 6Hz , IH) , 8 . 51 (d,- J = 2 . OHz, IH) . 

MS (FAB) m/z 453(M+H)\ 

Rxampl P> c;yTl^hP<:;^ g nf 1 - (1 - P^thyl p -i pf:>r a y. i n > 4 - y 1 ) ■ ^ - M - 
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1- (l-Ethylpipera2in-4-yl) - 3 -bromoisoquinoline (631 mg) 
was dissolved in dioxane (15 ml) , followed by the addition of 
1 -phenylpiperazine (331 mg) , 

tris (dibenzylideneacetone) (chloroform) dipalladium (0) (10 
mg) , tri-o- tolylphosphine (12 mg) and t - butoxysodium (231 mg) , 
and the resulting mixture was stirred in nitrogen atmosphere 
at lOO^^C overnight. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgSOj , evaporated, and then 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . The resulting product was converted 
into an oxalate in a conventional manner, to give the oxalate 
of the title compound as a gray amorphous (196 mg, yield; 20%) . 
Oxalate : 

'H-NMR (4 0 0MHz, DMSO-dg) ; 5 (ppm) 1". 2 2 ( 3H , t , J = 7 . 2Hz) , 

3 . 08 (2H, q, J=7 . 2Hz) , 3.24-3.32(8H,m), 3.46-3.62(4H,m), 

3 . 63 (4H, t, J = 4 .4Hz) , 6 . 67 (IH. s) , 6 . 8 0 ( 2H , d , J- 8 . 8Hz) , 
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7.21(lH.ddd, J=8Hz,7Hz,1.2Hz) , 7.23 ( IH , dd , J= 8 . 8Hz , 7 . 2Hz ) , 
7.49 (lH,ddd,J=8Hz, 7Hz, 1.2Hz) , 7.6 3 {lH,d, J-8Hz) , 
7 . 87 (IH, d, J=8Hz) . 
ESI-Mass ; 402 (MH*) . 

T=!yaTnp1^ IRQ gyTiMiP>«- i.Q nf 1 - f 1 - P thy 1 p i n^ra z i n > 4 > vl ) - 3 ■ f 1 - f 2 - 



In the same manner as in Example 158, the oxalate of the 
title compound was obtained as a pale amorphous (533 mg, yield; 
42%) from 1- (1 -ethylpiperazin- 4 -yl) - 3 -bromoisoquinoline (760 
mg) and 1 - ( 2 -pyridyl) piperazine (1.162 mg) . 
Oxalate : 

'h-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1.23(3H,t,J = 7.2Hz), 

3 . 10 (2H, q, J = 7 . 2Hz) , 3.260.36(4H,m), 3.46-3.64{4H,m), 3.57- 

3.66 (8H,m) , 6.6 5 ( IH, ddd, J=7Hz , 5Hz , 0.8Hz) , 6.66 (IH, s) , 

6 . 89 (IH, d, J = 8 . 8Hz) , 7.21 ( IH , ddd , J= 8Hz , 7Hz, 1 .2Hz) , 

7.48 (IH, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 55 (IH, ddd, J=8 . 8Hz, 7Hz, 2Hz) , 

7 . 62 (IH, d, J=8Hz) , 7 . 87 ( IH , d , J= 8Hz ) , 

8.13 (lH,ddd,J-5Hz,2Hz, 0.8Hz) . 




Et 
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ESI-Mass ; 403 (MH*) . 

Fyampif^ 1 fif) .Synf.hpsifi nf 1 - r4 - f 4 -mnrphol inyl ) phenyl ] - 1 - (4 - 

P^thyl pi pPTR 7:1 n - 1 -y1 ) i soqu i nol i n«a -j hyH -rnnh 1 n-ri Hf> 



4 - (4 -Morpholinyl) benzonitrile obtained by reacting 4- 
f luorobenzoni trile (10.89 g) and morpholine (7.84 g) in the 
presence of potassium carbonate (12.42 g) in dimethyl sulfoxide 
(45 ml) was reacted with N -methyl - o - toluamide (8.019 g) 
according to Example 10-1, to give 6.840 g of 3-[4-(4- 
morpholinyl) phenyl] isoquinolin- 1 -one . 

The resulting 3- [4- (4 -morpholinyl) phenyl] isoquinolin- 
1-one (1.523 g) was reacted in the same manner as in Example 
66, and then purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 1.623 g of the free 
compound of the title compound as a pale yellow oil. 
Free compound: 



'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 17 ( t , J= 7 . 2Hz , 3H ) , 
2.55(q,J=7.2Hz,2H), 2.75(br-t,4H), 3.23 (t, J=4 . 8Hz, 4H) , 
3.58(br-t,4H), 3.88(t,J=4. 8Hz, 4H) , 6 . 99 (d, J=9 . OHz, 2H) , 
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7.41(br-t,lH) , 7 .55 (br- 1, IH) , 7.60(s,lH) , 7 . 75 (d, J=8 . OHz , IH) , 
8.05(d, J= 8.4Hz, IH) , 8 . 11 (d, J=9 . OHz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give the hydrochloride of the title compound 
as a yellow powder. 
Hydrochloride : 
m.p.; 242-245**C (decomp.) 

'H-NMR{400MHz,DMSO-d6) ; 6{ppm) 1 . 33 ( t , J = 7 . 2Hz , 3H) , 3.19- 
3.2 8 (m, 6H) , 3 . 30 - 3 . 38 (m, 2H) , 3 . 54 (br-t, 2H) , 3 . 62 (br-d, 2H) , 
3 . 82 (br- t, 4H) , 3.98 (br-d, 2H) , 7 . 19 (d, J=8 . 6Hz, 2H) , 7.56 (br- 
t, IH) , 7.71 (br-t, IH) , 7.95 (d, J = 7 . 6Hz, IH) , 7 . 98 (s, IH) , 
8 . 09 (d, J-8 . 4Hz, IH) , 8 . 12 (d, J = 8 . 6Hz, 2H) , 11.13 (br- s, IH) . 
MS (FAB) m/z 403 (M+H)*. 

F.yampi f> 1 fil .qynfhpcji r of 1 - (1 - ef]iy1pipprazin-4-y1 ) -1- (2- 

bydT-nyymfat'hy 1 ^h i nphp>n » 4 - y 3 ) i soqu ino1-in^ di hyd-rnrhl ot i 
( 1 fil - 1 > 7. ' {d - R^rr»Tnr>^h i ophf^n - :^-y1)>1,'^-d'i nvol anp> 



4 -Bromo- 2 - thiophenecarboxyaldehyde (50 g) was dissolved 
in toluene (500 ml) , followed by the addition of ethylene glycol 
(81 g) and p- toluenesulf onic acid (572 mg) . The resulting 
mixture was heated under reflux overnight with a Dean -Stark 
apparatus. After cooling as it was, the reaction mixture was 
washed sequentially with an aqueous solution of saturated 



Br 




338 



98046PCT 



sodium bicarbonate and brine, dried (overMgS04) and evaporated . 
The resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound as a yellow oil (55 g, yield; 89%) . 
^H-NMR(4pOMH2, CDCI3) ; (5 (ppm) 4.00-4.13(4H,m), 6.06(lH,s), 
7.08(lH,d,J-1.2Hz), 7.21(lH,d,J=l. 2Hz) . 

(1 fil - 4 .Tr-i hiityl s^annyl - :> - th-i oph f>nf>na -rboxya 1 <^f>hyr\^ 



2 - (4 -Bromothiophen- 2 -yl ) -1,3- dioxolane (2.351 g) was 
dissolved in xylene (30 ml) , followed by the addition of 
bis ( tributyl tin) (5.1 ml) and tetrakis ( triphenylphosphine) 
palladium (116 mg) . The resulting mixture was heated under 

o 

stirring in nitrogen atmosphere at 120 C for 1 hr . After the 
resulting insoluble matters were filtered off, the resulting 
solution was evaporated, and then purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound as a pale yellow oil (1.165 g, yield; 29%) . 
'H-NMR (4 00MHz, CDCI3) ; d (ppm) 0 . 9 0 ( 9H , t , J = 7 . 2Hz) , 1 . 07 - 
1.12 (6H,m), 1.28-1.38(6H,m), 1.50-1.58 (6H,m), 

7.72(lH,d,J=l. 2H2) , 7 . 7 9 ( IH , d , J= 1 . 2H2) , 7 . 7 9 { IH , d , J= 1 . 2Hz ) , 
9 . 99 (IH, d, J=l . 2Hz) . 

M 1 - ) I'd- F.thy 1 pi pp>-ra n - d - yl ) - - (7 - f ormyl th t ophpn - 4 - 

yl) isoquinol ine 



(Bu)3Sn 
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1- (l-Ethylpiperazin-4-yl) - 3 -bromoisoquirioline (356 mg) 
was dissolved in xylene (30 ml) , followed by the addition of 
4 - tributylstannyl -2 - thiophenecarboxyaldehyde (1 . 165 g) and 
tetrakis (triphenylphosphine) palladium (35 mg) . The resulting 
mixture was heated under stirring in nitrogen atmosphere at 
120°C overnight. Then, it was diluted with ethyl acetate and 
extracted with 2N hydrochloric acid. The resulting aqueous 
layer was washed with ethyl acetate, basified with 8N sodium 
hydroxide, and then extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried (over 
MgSOj and evaporated. The resulting product was purified by 
silica gel column chromatography (ethyl aceta te/hexane system) , 
to give the title compound as a yellow oil (265 mg, yield; 73%) . 
'H-NMR (4 00MHz, CDCI3) ; d (ppm) 1 . 1 8 ( 3H , t , J = 7 .2Hz) , 
2.56(2H,q,J=7.2Hz), 2.76(4H,t,J=4.4Hz), 3.57(4H, t, J=4 . 4Hz) , 
7 . 48 (IH, ddd, J = 8Hz, 7Hz, 1 . 2Hz) , 7 . 55 ( (H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
7.77 (lH,d, J=8Hz) , 8.07 (lH,d, J=8Hz) , 8.37(2H,s), 10.00(lH,s). 
n fin -4) 1 - n - F.thyl pi pera z i n - 4 - v1 ) - 3 - ( 2 - 

byd-rnyyTT><athy1 ^b i nph g>n - d - y1 ^ t soqni nnl i np di hydrorhl Qri de 
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1- (l-Ethylpiperazin-4-yl) -3- ( 2 - f ormyl thiophen- 4 - 
yl) isoquinoline (141 mg) was dissolved in ethanol (10 ml), 
followed by the addition of sodium borohydride (8 mg) under 
ice- cooling, and the resulting mixture was stirred at room 
temperature for 30 min . The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgSO^) and evaporated. The 
resulting residue was converted into a hydrochloride in a 
conventional manner, and then recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (130 mg, yield; 75%) . 
Hydrochloride : 
m.p.; 170**C (decomp.) 

'H-NMR (4 00MHz, DMSO-dg) ; d (ppm) 1 . 3 0 ( 3H , t , J = 7 .2Hz) , 3 .15- 
3 . 22 (2H,m) , 3 . 29 (IH, t, J=llHz) , 3 . 32 (IH, t, J=llHz) , 
3 .49 (2H, t, J=13 .4Hz) , 3 . 57 ( 2H , d , J= 1 IHz ) , 3 . 94 ( 2H , d , J= 13 . 4Hz ) , 
4.66(2H,s), 7.55(lH,ddd, J=8Hz,7Hz,1.2Hz) , 7 . 62 ( IH , d , J= 1 . 6Hz ) , 
7.69 (IH, ddd, J=8Hz . 7Hz, 1 . 2Hz) , 7.86(lH,s), 7.89 (IH, d, J=8Hz) , 
8 . 02 (IH, d, J=l . 6Hz) , 8 . 0 5 ( IH , d , J= 8Hz ) . 
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ESI-Mass ; 354 (MH*) . 

Fyamplf^ gynthf^fi Tfi nf 1 - M ■ f>thy 1 pi ppra z i Ti - 4 ■ v1 ) - 3 - ( 2 - 

hyH-rnyymf>Miy1 th-j ophp n - S -y1 ) i Roqiii nol i riR di hvdrorhl ori dft 




In the same manner as in Example 161-1, the title compound 
was obtained as a brown oil (57.2 g, yield; 93%) from 5- 
bromo- 2 - thiophenecarboxaldehyde (50 g) . 

'H-NMR(4 00MH2, CDCI3) ; 6 (ppm) 3 . 9 6 - 4 . 13 ( 4H , m) , 6.01 (IH, s) , 
6 . 90 (IH, d, J = 3 . 6Hz) , 6 . 93 ( IH , d , J=3 . 6Hz) . 
(1 fi2 - :2) . (1 , ^ - ni ovan - -y1 ) rh 1 nph<=>n - ::> -y1 1 > 1 .1.2- 

Hi nvaboT-yl ate 




2- (5-Bromothiophen-2-yl) -1, 3-dioxolane (2 .351 g) was 
dissolved in tetrahydrof uran (10 ml) , to which was then added 
2.5 M n-butyl li thium/hexane solution (4 ml) in nitrogen 
atmosphere at -78 and the mixture was stirred for 30 min. 

Then, trimethoxyborane (1.3 ml) was added thereto, and the 
mixture was stirred for 30 min, and then it was stirred at room 
temperature for 30 min. 2N Hydrochloric acid (10 ml) was added 
to the reaction mixture, and then the mixture was stirred for 
30 min. Thereafter, the resulting mixture was extracted with 

342 

I 



98046PCT 



ether. The resulting organic layer was evaporated. The 
resulting residue was dissolved in ether, followed by the 
addition of trimethylene glycol (529 mg) . The resulting 
mixture was stirred at room temperature for 90 min, and then 
evaporated. The resulting residue was dissolved in toluene, 
followed by the addition of trimethylene glycol (3.517 g) and 
p- toluenesulf onic acid (9 mg), and the resulting mixture was 
heated under reflux with a Dean -Stark apparatus for 3 hr . After 
cooling as it was, the reaction mixture was washed with water, 
dried (over MgS04) and evaporated, to give the title compound 
as a pale yellow oil (1.516 g, yield; 60%). 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1.40-1.46(lH,m), 2.00-2.08(2H,m), 
2.15-2.28(lH,m) , 3 . 9 3 - 4 . 0 0 (2H, m) , 4 . 13 ( 4H , t , J= 5Hz ) , 4.20- 
4.2 8(2H,m) , 5.74 (IH, s) , 7 . 15 ( IH, d, J=3 . 6Hz ) , 
7 .40 (IH, d, J = 3 . 6Hz) . 

[1 f^-?-^^) 1.(1 -Fl-hy1 p-i pg>r-a 7:1 n- A-y1^-^-f:>> f ormyl t.hi onhen -4 - 
y1 ) -1 Ro qn t nnl i np> 




I 



1- (1 -Ethylpiperazin-4 -yl ) -3 -bromoisoquinoline (4 80 mg) 
was dissolved in N, N-dimethylformamide (12 ml), followed by the 
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addition of [5 - ( 1 , 3 -dioxan- 2 -yl ) thiophen- 2 -yl] -1,3,2- 
dioxaborate (643 mg) , tetrakis ( triphenylphosphine) palladium 
(23 mg) and cesium carbonate (977 mg) , and the resulting mixture 

o 

was heated under stirring in nitrogen atmosphere at 100 C 
overnight. The reaction mixture was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgSO^) and evaporated. The resulting 
product was purified by silica gel column chromatography 
(toluene/acetone system) , and then dissolved in 
tetrahydrof uran (10 ml) . IN Hydrochloric acid (10 ml) was added 
thereto, and the mixture was stirred for 1 hr. The reaction 
solution was basified by adding 5N sodium hydroxide thereto, 
followed by the extraction with ethyl acetate. The resulting 
organic layer was washed with water, dried (over MgSO^) and 
evaporated, to give the title compound as a brown solid (494 
mg, yield; 93%) . 

'H-NMR (4 00MHz, CDCI3) ; 5 (ppm) 1 . 17 ( 3H , t , J = 7 . 2H2) , 
2.54(2H,q,J=7. 2Hz) , 2 . 73 {4H, t, J=4 . 8Hz) , 3 . 62 (4H, t, J=4 . 8H2) , 
7 . 50 (IH, ddd, J=8Hz, 7Hz, 1 . 2H2) , 7 . 62 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
7.66(1H,S), 7.70 (IH, d, J = 4Hz) , 7 . 77 (IH, d, J = 4Hz) , 
7 . 79 (IH, d, J=8H2) , 8.06 (IH, d, J=8Hz) , 9 . 92 (IH, s) . 
f 1 fi>> -4 ) 1.(1 -Kthyl p-i pf^ra7:i n - 4 .yl ^ - ^ - (7 - 

hyr^Toxympthyl thi ophg>n - S - yl ) i Rogn-innl inf^ Hi hydrorhl ori de 



344 



98046PCT 




I 



In the same manner as in Example 161-4, the hydrochloride 
of the title compound was obtained as a yellow crystals (130 
mg, yield; 75%) from 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - ( 2 - 
f ormylthiophen-5-yl) isoquinoline (120 mg) . 
Hydrochloride : 
m.p.; 180 (decomp.) 

^H-NMR(400MHz,DMSO-d6) ; 6 (ppm) 1 . 2 9 ( 3H , t , J = 7 . 2Hz ) , 3.15- 

3.2 5(2H,m) , 3.29 (IH, t, J=11.2Hz) , 3 . 3 2 ( IH , t , J= 11 , 2Hz ) , 

3 .45 (2H, t, J=13 .4Hz) , 3 . 59 ( 2H , d , J = ll . 2Hz ) , 

3.93 (2H, d, J=13 .4Hz) , 4 . 63 (2H, s) , 6 . 97 (IH , d , J = 3 . 6Hz) , 

7 . 54 (IH, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 6 1 ( IH , d , J= 3 . 6Hz ) , 

7 . 69 (IH, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7.88(lH,s), 7.89(1H, d, J=8Hz) , 

8 . 05 (IH, d, J=8Hz) . 

ESI-Mass; 354 (MH*) . 

l^.^^mp^f^ if^-^ QynrhP^ R -i g of 1 - M > p t hy 1 p i nera z i n - 4 - v1 ) - 3 - T 2 - f 2 - 
hyrj-roxypthyl ) 1-hi nphi=>n > S - yl 1 i sngn i nn1 i nfi di hydrochl ori de 
n fi-^-l ^ [7- f r - R^^^y^ r i-imP^thyl fi-j lyl pyy) Pthyl 1 1-hl onhftne 
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2 - (2 -Thienyl) ethanol (2.6 g) was dissolved in N^N- 
dimethylf ormamide (20 ml) , followed by the addition of t- 
butyldimethylsilyl chloride (3.667 g) and imidazole (1.634 g) , 
and the mixture was stirred at room temperature overnight. The 
reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water, dried 
(over MgS04) and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a 
colorless oil (4.87 g, yield; 100%). 

'H-NMR(4 00MHz, CDCI3) ; 6 (ppm) 0 . 03 (6H, s) , 0 . 89 (9H, s) , 
3 . 04 (2H, t, J=6 . 8Hz) , 3 . 8 2 ( 2H , t , J= 6 . 8Hz) , 
6 . 83 (IH, dd, J=3 . 6Hz, IHz) , 6 . 93 (IH, dd, J=5Hz, 3 . 6Hz) , 
7 . 13 (IH, dd, J=5Hz, IH2) . 

(1 fj-^-y.) 1 - (1 - Kt-hy1p-ipf>r-a7.in>4-y1 ) \2- (2- 

hydT-oyyf:>thy1 ) thi nphf^n - S - yl 1 i sn qn-i nol i np* r\i hyri-rnrhl ori dp 




I 
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In the same manner as in Example 167-2, the hydrochloride 
of the title compound was obtained as yellow brown crystals (722 
mg, yield; 64%) from 2-[2-(t- 

butyldimetylsilyloxy) ethyl] thiophene (2.435 g) and 1-(1- 
ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (809 mg) . 
Hydrochloride : 
m.p. ; 129-134''c 

^H-NMR (400MHz, DMSO-dg) ; 6 (ppm) 1.30 (3H, t, J = 7.2Hz) , 

2 . 93 (2H, t, J=6 .4H2) , 3 . 15 - 3 . 2 4 ( 2H , m) , 3 .28 ( IH , t , J= 1 1 . 6H2 ) , 

3.31 (IH, t, J-il.6H2) , 3.4 5(2H, t, J=13.2Hz) , 

3.59(2H,d, J=11.6Hz) , 3 . 6 3 { 2H , t , J= 6 . 4H2 ) , 3 . 9 1 (2H , d, J=13 . 2Hz ) , 
6 . 90 (IH, d, J=3 . 6Hz ) , 7 .52 (IH, ddd , J= 8H2 , 7Hz , 1 . 2Hz ) , 
7.58 (IH.d, J=3.6Hz) , 7 . 6 8 ( IH , ddd , J= 8Hz , 7Hz , 1 . 2H2 ) , 7.85(lH,s), 
7.88 (lH,d, J«8Hz) , 8.04 (lH,d, J=8Hz) , 1 0 . 7 5 ( IH , br - s ) . 

ESI-Mass ; 368 (MH*) . 

F^yampl ifid .c;yn^bP R ^g of 1 - ( 1 - p th v1 ni nera 7. i Ti - 4 - v1 ) - 3 - f 2 - f 1 - 
hyfS-rnyyp-ropyl ^ ^h^ op>iP*n-^ l -y1 1 t soqiH nnl i hydrorh! ori de 




I 



In the same manner as in Example 260, the hydrochloride 
of the title compound was obtained as a brown amorphous (226 
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mg, yield; 73%) from 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 - ( 2 - 
f ormylthiophen-4 -yl) isoquinoline (233 mg) and 3M 
ethylmagnesium bromide (0.7 ml). 
Hydrochloride : 

^H-NMR (400MHz, DMSO-dg) ; S (ppm) 0 . 89 ( 3H , t , J = 7 . 4Hz ) , 
1.22(3H, t, J = 7.2Hz) , 1 . 7 0 - 1 . 7 8 ( 2H , m) , 2 . 97 - 3 . 07 ( 2H , br - s ) , 
3.18-3.32 {4H,br-s) , 3 . 47 - 3 . 7 2 ( 4H , br - s ) , 4 . 72 (lH,.t , J = 6 . 4Hz) , 
7 . 54 (IH, dd, J=8Hz, 7Hz) , 7.58 (IH, s) , 7 . 6 9 ( IH , dd , J= 8Hz , 7Hz ) , 
7.84(lH,s), 7.88(1H, d, J=8Hz) , 7 . 98 (IH, s) , 8 . 05 (IH, d, J=8Hz) . 
ESI -Mass ; 382 (MH*) . 

F.yamplf^ IfiS fiyTi Mip>r - j g nf 1 . M - F!1-hy 1 pi ppra t: i n > 4 > y 1 ) > - T 2 - f 1 - 
Viyd-rnyyp-rnpyl ) fh t oph . S . y 1 ) i soqiHrinl i np hydrorh 1 or i de 



In the same manner as in Example 260, the hydrochloride 
of the title compound was obtained as a brown amorphous (197 
mg, yield; 79%) from 1 - { 1 - ethylpiperazin- 4 -yl ) - 3 - (2 - 
fomylthiophen- 5 -yl) isoquinoline (181 mg) and 3M 
ethylmagnesium bromide (0.7 ml).- 
Hydrochloride : 

^H-NMR (4 00MHz, DMSO-dg) ; <5 (ppm) 0 . 88 ( 3H , t , J = 7 .4Hz) , 




OH 




Et 
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1. 19 (3H, t , J = 7 .2Hz) , 1 . 68-1 .74 (2H,in) , 2 . 9 0 - 3 . 02 ( 2H , br - s ) , 

3.10-3.27(4H,br-s), 3.45-3.62(4H,br-s), 4.68(lH,t,J=6. 4Hz) , 

6.94 (lH,d, J«3.6H2) , 7.52 (IH, ddd, J^BHz , 7Hz , 1 . 2Hz) , 

7 . 59 (IH, d, J = 3 . 6H2) ,7.68 (IH, ddd, J- 8Hz, 7Hz, 1 . 2Hz) , 7 . 84 (IH, s) , 

7 . 87 (IH, d, J=8Hz) , 8 . 03 (IH, d, J«8Hz) . 

ESI-Mass ; 382 (MH*) . 

Ry;:^mp1 16 6 Synthpciis of 3 - [ 2 - ( t- f> 1- rahy ri Topyran > 4 > 

y1 ) ^h^ o phf>n - -y1 1 -1 - f 4 - f> thy T pi pfira ?: i n - 1 -yl) i Rnqninnl -i ti<:> 



In the same manners sequentially as in Examples 161-2 and 
20, a yellow compound was obtained (330 mg, yield; 86%) from 
4 -bromo - 2 - ( tetrahydropyran- 4 - yl ) thiophene (700 mg) and 3- 
bromo- 1 - (4 -ethylpiperazin- 1 -yl) isoquinoline (300 mg) . The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 251 -253°C 
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^H-NMR (4 0 0MHz, DMSO-dfi) ; 6 (ppm) 1.33 (t, J = 7 . 2Hz, 3H) , 1.62- 
1.74{in,2H) , 1.94(br,lH) , 3 . 06 - 3 . 16 (m, 2H) , 3 . 18 - 3 . 2 6 (m, 2H) , 
3.30-3.38 (in,2H) , 3 . 4 2 - 3 . 52 (m, 4H) , 3 . 61 (d, J = ll . 6Hz , 2H) , 
3.94(d, J = 14.0Hz,4H) , 6 . 96 (d, J = 4 . OHz , IH) , 7 . 56 ( t , J=8 . OHz , IH) , 
7.64 (t, J=4.0Hz,lH) , 7 . 72 (d, J = 8 . OHz , IH) , 7.89(s,lH) , 
7 . 91 (d, J=8 . GHz, IH) , 8.0 7 (d,J= 8.0Hz, IH) . 
MS (FAB) m/z 408 (M+H)*. 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 17 (t, J = 7 . 2Hz , 3H) , 1.83- 

2.05 (m,4H) , 2 . 55 (q, J-7 . 2Hz , 2H) , 2 . 7 4 ( t , J-4 . 4Hz , 4H) , 3.05- 

3.10(m,lH) , 3.51-3.58 (m, 6H) , 4 . 06 - 4 . 09 (m, 2H) , 

6 . 83 (dd, J=3 . 6 , 0 . 4Hz , IH) , 7.40 (ddd, J=8 .4,8.0,1. 2Hz, IH) , 

7 .48 (d, J=3 . 6Hz, IH) , 7.49(s,lH) , 7 . 55 (ddd, J- 8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 

7 . 72 (d, J=8 . OHz, IH) , 8 . 02 (d, J=8 . OHz , IH) . 

F.yamplf^ 1 fi7 c;yTirhf^g-i g of 1 - M - <aM^y1 pi p<ara 7:1 Ti-4-y1) -1- [4- 
mP^Miyl - (7 - hyH -rnvy f> Miy 1 ^ ^h i r 7:n1 - ?. > y1 1 i soquinol i ne 
Hi hyHroi-bl n-ri ri^ 

(1 f,l -1) d -Mf>1-hy1 - R - f 9 -Yi^ry^.yl nvyi^ Miyl ) thi aTinle 



2 - (4 -Methyl- 5- thiazolyl) ethanol (25.71 g) was dissolved 
in tetrahydrof uran (200 ml) , followed by the addition of 60% 
sodium hydride (7.185 g) under ice-cooling. The resulting 
mixture was stirred at room temperature for 1 hr . Thereafter, 



Me 
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the it was ice-cooled again, followed by the. addition of benzyl 
bromide (21.4 ml) and tetrabutylammonium bromide (665 mg). The 
resulting mixture was stirred at room temperature overnight. 
The reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water, dried 
(over MgSOj and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a yellow 
oil (39.059 g, yield; 93%). 

'H-NMR(400MHz, CDCI3) ; 5 (ppm) 2.40(3H,s), 3 . 0 6 ( 2H , t , J= 6 . 6Hz ) , 
3.66 (2H, t, J=6.6Hz) , 4.54(lH,s), 7 . 2 6 - 7 . 37 ( 5H , m) , 8.57(lH,s). 

^9.) 1 . f1 .F.^Hy^p^pf> ^ra7;^Tl-/l-y^ ) - - f4^mftf.hv1 ■ - (2- 
Hf>ri7:y1 oyyf>hby 1 ^ hhi asrol ~ 2 - yl 1 i soaui no1 i nfi 

Me 




I 



4 -Methyl - 5 - (2 - benzyl oxye thy 1 ) thiazole (2.333 g) was 
dissolved in tetrahydrof uran (20 ml) , followed by the addition 
of 2.5 M n-butyl lithium (4 ml) in nitrogen atmosphere at - 
78''c, and the resulting mixture was stirred for 50 min. 
Tributyltin chloride (2.8 ml) was added thereto, and the mixture 
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was Stirred for 1 hr. Sequentially, it was stirred at room 
temperature for 3 0 min. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgS04) and evaporated. The 
resulting residue was dissolved in xylene (30 ml) , followed by 
the addition of 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - 
bromoisoquinoline (506 mg) and 

tetrakis ( triphenylphosphine) palladium (121 mg) , and the 
resulting mixture was heated under stirring in nitrogen 
atmosphere at 120°C overnight. The reaction solution was 
diluted with ethyl acetate and extracted with 2N hydrochloric 
acid. The resulting aqueous layer was washed with ethyl acetate, 
basif ied with 8N sodium hydroxide, and then extracted with ethyl 
acetate. The resulting organic layer was washed with water, 
dried (over MgSO^) and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/acetone system) , to give the title compound as a yellow 
oil (512 mg, yield; 69%) . 

'h-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 17 (3H, t, J = 7 . 2Hz) , 2 . 44 (3H, s) , 
2.54(2H,q,J=7.2Hz), 2.74(4H,t,J=4.4Hz), 3.10(2H,t,J=6 .6Hz) , 
3 . 57 (4H, t, J = 4 .4Hz) , 3 . 57 (4H, t, J-4 .4Hz) , 3 . 7 2 ( 2H , t , J= 6 . 6Hz) , 

4.57 (2H,s) , 7 .26-7 .38 (5H,m) , 7 .47 ( IH , ddd, J- 8Hz , 7Hz , 1.2Hz) , 

7.58 (IH, ddd, J = 8Hz, 7Hz, 1 . 2Hz) , 7 . 82 (IH, dd, J=8Hz, 1 . 2Hz) , 
8.04(lH,s) , 8.05 (lH,dd,J=8Hz, 1.2Hz) . 

(1 fi7 - 1.(1 -Fl-hylp-iperazin-4-yl ) -1- r4-mPt-.hyl -5 - (2- 
hyd-rnvypl-hyl ) fhi a7:n1 - 2 >yl 1 i RoqiH nnl i n<:> d i hyf^rorhl n-ri rip 
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Me 




I 



1- {i-Ethylpiperazin-4 -yl) -3- [4-methyl-5- (2- 
benzyloxyethyl) thiazol - 2 - yl] isoquinoline (512 mg) was 
converted into a hydrochloride, which was then dissolved in 
ethanol (7 ml) , followed by the addition of palladium hydroxide 
(222 mg) , and the mixture was stirred in hydrogen atmosphere 
at room temperature for 3 days. After palladium hydroxide was 
filtered off, the resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) . 
The resulting product was converted into a hydrochloride in a 
conventional manner, and then recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as pale yellow crystals (129 mg, yield; 27%) . 
Hydrochloride : 
m.p. ; 149-154'*C 

'H-NMR (4 00MHz, DMSO-ds) ; <5 (ppm) 1 . 3 0 ( 3H , t , J = 7 . 2Hz) , 2 . 35 (3H, s) , 
2.91(2H, t, J=6.4Hz) , 3 . 15 - 3 . 24 ( 2H, m) , 3 . 3 0 ( IH , t , J= 1 1 . 6Hz ) , 
3 .33 (IH, t, J = ll . 6Hz) , 3 .47 (2H, t, J-13 .2Hz) , 

3.60(2H,d, J=11.6Hz) , 3 . 6 0 ( 2H , t , J= 6 , 4Hz ) , 3 . 9 3 ( 2H , d , J= 1 3 . 2Hz ) , 
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7 . 62 (IH, ddd, J=8Hz, 7H2, 1 . 2Hz) , 7 .74 (IH, ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
8.06 {lH,d, J = 8H2) , 8.10(lH,d, J = 8Hz) , 8.14 (IH, s) , 
10.92 (lH,br-s) . 
ESI-Mass ; 383 (MH*) . 

byri-rnyymf>f hyl l-h-i a 7:n1 ■ R - y 1 M fioqni nnl t di hydT-orhl nride 



2 -Thiazolecarboxaldehyde (1 g) was dissolved in toluene 
(50 ml) , followed by the addition of trimethylene glycol (3.36 
g) and p- toluenesulf onic acid (17 mg) . The resulting mixture 
was heated under reflux with a Dean -Stark apparatus for 4 hr. 
After cooling as it was, the reaction mixture was washed 
sequentially with an aqueous solution of saturated sodium 
bicarbonate and brine, dried (over MgSO^) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give the title 
compound as a brown solid (1.104 g, yield; 73%). 
^H-NMR (4 0 0MH2, CDCI3) ; 6 (ppm) 1 . 4 5 - 1 . 53 ( IH , m) , 2 . 2 0 - 2 . 34 ( IH , m) , 
4.00-4.08(2H,m), 4.26-4.34(2H,m), 5.91(lH,s), 
7 . 38 (IH, d, J=3 . 2Hz) , 8 . 0 1 ( IH , d , J = 3 . 2Hz) . 

(1 fiR - 1.(1 -KMiy1pipp>-ra7:iri-/l>y-h) - ^ - T :^ - M . ^-fjTnyan-2- 
y1 ) thi a^o1>S>y11-i Rnqni nnl ine 
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In the same manner as in Example 167-2, the title compound 
was obtained as a yellow oil (231 mg, yield; 35%) from 2- 
(1, 3 -dioxan- 2 -yl) thiazole (1.104 g) and 1-(1- 
ethylpipera2in-4 -yl) - 3 -bromoisoquinoline (538 mg) . 
'H-NMR (40 0MHz , CDCI3) ; 6 (ppm) 1 . 17 (3H, t, J = 7 . 2Hz) , 1.47- 
1 . 53 (lH,m) , 2 . 50-2 . 56 (lH,m) , 2 . 54 ( 2H , q, J=7 . 2H2) , 
2 .72 (4H, t, J = 4 . 8Hz) , 3 . 57 (4H, t, J = 4 . 8H2) , 4 . 02 - 4 . 10 (2H, m) , 
4.30-4.36(2H,m), 5.80(2H,s), 7 . 4 6 ( IH , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 
7 . 57 (IH, s) , 7 . 59 (IH, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7.74 (IH, d, J-8Hz) , 
8 . 03 (IH, d, J=8Hz) , 8 .25 (IH, s) . 

M f;ft.^> 1 - n -F.t-hylplpf^razin-4-yl) - - MriaT^ol - S- 

y1 ) 1 Rn qii i nol i 




I 

Et 
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1- (l-Ethylpipera2in-4 -yl) -3- [2- (1, 3-dioxan-2- 
yl) thiazol - 5 -yl] isoquinoline (205 mg) was dissolved in 
tetrahydrof uran (4 ml) , followed by the addition of IN 
hydrochloric acid (3 ml) , and the resulting mixture was stirred 
at room temperature for 8 hr . The reaction solution was 
basified by adding 8N sodium hydroxide thereto, and then 
extracted with in ethyl acetate.. The resulting organic layer 
was washed with water, dried (over MgS04) and evaporated, to 
give the title compound as a colorless oil (155 mg, yield; 80%) . 
'h-NMR (400MHz, CDCI3) ; 6 (ppm) 1 . 18 (3H, t, J=7 . 2Hz) , 
2.55(2H,q, J=7.2Hz) , 2 . 74 (4H, t , J»4 . 8Hz) , 3 . 6 0 ( 4H , t , J=4 . 8Hz ) , 
7 . 53 (IH, ddd, J«8Hz, 7Hz, 1 . 2Hz) , 7 . 65 (IH, ddd, J=8Hz, 7H2, 1 . 2Hz) , 
7.69(lH,s), 7.81(lH,d, J=8Hz) , 8 . 06 (IH, d, J=8Hz) , 8 . 56 (IH, s) , 
9 . 99 (IH, s) . 

f 1 fift -4^ 1.(1 -Kf Viylpipf^T-aTi-in.A-yl ) (7.. 

hyf^-rnvynifat-hy 1 t-hia^ynl >S-y1 ) t soqii inoling^ di hydmnh 1 ot i c\f^ 




1 



In the same manner as in Example 161, the hydrochloride 
of the title compound as a yellow amorphous (79 mg , yield; 82%) 
from 1- (1-ethylpiperazin- 4 -yl) -3- ( 2 - f ormyl thiazol - 5 - 
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yl ) isoquinoline (205 mg) . 
Hydrochloride : 

^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1.30 (3H, t, J = 7.2Hz) , 3.15- 
3 .23 (2H,in) , 3 . 2 8 ( IH , t , J= 11 . 6H2) , 3 . 3 1 ( IH , t , J= 11 . 6Hz) , 
3.4 9 (2H, t, J=13,2Hz) , 3.58 ( 2H , d , J= 11 . 6Hz ) , 
3.94 (2H,d,J= 13.2Hz) , 4.73 (2H, s) , 

7.58 (IH, ddd, J=BH2 , 7Hz, 1 . 2Hz) , 7.73 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
7.90(lH,d, J=8Hz) , 7.98 (IH, s) , 8.07 (lH,d, J=8Hz) , 
8.35 (lH,d, J = 2Hz) , 11 . 00 ( IH , br - s ) . 
ESI-Mass; 355 (MH*) . 

F-ypmiplia ifiq gynl-hiag -i g of 1 - f 1 . f^thy 1 pi p^ra z 1 n - 4 - y 1 ) -1- Tl - (2- 
hyr^•rnvyfa^hy^ ) pyra 7!r>1 - - yl 1 t aog n Tnnl-inp di hydrnrhl nri df^ 
(1 fiQ > 1 ^ 1 - n - F.t-> iy1p-ipP>T-a7:-in-4 .yl ) fl - (2- 

hif>r^^zy^ r>vyf>1-hy1 ) pyy-a toI - - yl 1 t goqn i nnl t nia 




I 



In the same manner as in Example 167-2, the title compound 
was obtained as a yellow oil (386 mg, yield; 87%) from 1- 
(2 -benzyloxyethyl) - 3 -bromopyrazole (1.144 g) described in 
Production Example 42 of JP-A 9-984331 and 1-(1- 
ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (320 mg) , 
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'H-NMR{400MHz, CDCIJ ; <5 (ppm) 1.17 (3H, t, J=7 .2Hz) , 
2.5 5(2H,q, J=7.2Hz) , 2 . 74 (4H , t . J=4 . 4Hz ) , 3 . 53 {4H, t, J=4 . 4Hz) , 
3 , 89 (2H, t, J=5 .4Hz) , 4 . 38 (2H, t, J=5.4Hz) , 4 . 51 (2H, s) , 7 .24- 
7.36(5H,m), 7.38{lH,s), 7.40 ( IH , ddd , J= 8Hz , 7H2, 1 . 2Hz) , 
7.55 (IH, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 .70 (IH, d, J=8Hz) , 
8 . 03 (IH, d, J=8Hz) , 8 . 04 (IH, s) , 8 . 08 (IH, s) . 
(1 fiQ-:?^ 1 - (1 -Erhy1pippra7.in>4-y1 ) - 3- [1 - (2- 



In the same manner as in Example 167, the hydrochloride 
of the title compound was obtained as pale yellow crystals (340 
mg, yield; 92%) from 1 - ( 1 - ethylpiperaz in - 4 - yl ) - 3 - [1 - ( 2 - 
benzyloxyethyl) pyrazol - 3 -yl] isoquinoline (386 mg) . 
Hydrochloride: 
m.p.; 134-140''c 

^H-NMR (4 0 0MHz, DMSO-dg) ; 5 (ppm) 1 . 3 1 ( 3H , t , J= 7 . 2Hz) , 3 . 14 - 
3.25(2H,m), 3.29(lH,t,J=11.2Hz), 3.32(lH,t,J=ll. 2Hz) , 
3.49 (2H, t, J = 13.2Hz) , 3 . 57 ( 2H , d , J = ll . 2Hz ) , 3 . 7 6 ( 2H , t , J= 5 . 6Hz ) , 
3 . 91 (2H, d, J=13 . 2Hz) , 4 . 19 ( 2H , t , J-5 . 6Hz) , 

7 . 50 (IH, dd, J-8HZ, 7Hz) , 7 . 67 (IH, dd, J-8Hz ,7Hz), 7.70(lH,s), 




Et 
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7.83 {lH,d, J=8H2) , 8 . 0 3 ( IH , d , J= BHz ) , 8.04(lH,s) , 8.26(lH,s) . 
ESI-Mass ; 352 (MH*) . 

T^'v-ampi^ 170 Qynfh^gTfi of 1 ■ M ■ Pth v1 ni HPra z 1 fl ' 4 ■ v1 ) - 3 - f ( 1 - 

hyri-rnyyp-ropyl ^ Mri a :7 n1 - S > y 1 1 i fioqiii nol 1 ne ri 1 hvr irorhl ori (ie 




1- (l-Ethylpiperazin-4-yl) -3- (2 - f ormyl thiazol - 5 - 
yl) isoquinoline (205 mg) was dissolved in tetrahydrof uran (2 
ml) , IM ethylmagnesium bromide/ tetrahydrof uran solution (0.26 
ml) was added thereto under ice- cooling. The resulting mixture 
was stirred overnight. An aqueous solution of saturated 
ammonium chloride was added to the reaction solution, which was 
then extracted with ethyl acetate. The resulting organic layer 
was washed with water, dried (over MgS04) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) . The resulting 
product was converted into a hydrochloride in a conventional 
manner, and then solidified by adding ether thereto, to give 
the hydrochloride of the title compound as a brown amorphous 
(20 mg, yield; 23%) . 
Hydrochloride : 
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'H-NMR {4 0 0MHz, DMSO-dg) ; d (ppm) 0 . 91 (3H, t , J = 7 .6Hz) , 

1 .29 {3H, t, J«7 . 2Hz) , 1 . 68 - 1 , 92 (2H, m) , 3 . 15 - 3 . 23 (2H , m) , 

3.28 (IH, t, J=11.6Hz) , 3.31(lH,t, J=11.6H2) , 

3 .48 (2H, J=13 . 6Hz) , 3 . 58 (2H, d, J = ll . 6Hz) , 

3.94 (2H,d,J= 13.6Hz) , 4 . 7 1 - 4 . 7 5 ( IH , m) , 

7.5 8 (lH,ddd, J=8Hz,7H2,1.2Hz) , 7.7 3 (IH, ddd, J=8Hz , 7Hz , 1 . 2Hz ) , 
7.90 (IH, d, J=8Hz) , 7 . 97 (IH, s) , 8 . 07 (IH, d, J=8Hz) , 8 . 33 (IH, s) , 
10.95 {lH,br-s) . 
ESI-Mass ; 383 (MH*) . 

Kxr^mpl pa 171 fiynthf>g iy; of 1-(1 -<^thy1pippr;=i7:-in-4 -y1)-^-[2-('^- 
hyrj-rnvyp-rnpyl ) fbi r^ ^dl - S . y 1 ) i snqiiinni inf* nxal ritf> 

(171.1) 2 ■ (2 - Hydroxy - 1 -prnpynyl ) r.hiazole 




OH 



In the same manner as in Example 139-1, the title compound 
was obtained as a brown oil (8.596 g, yield; 75%) from 2- 
bromothiazole (13.547 g) and propargyl alcohol (5 ml) . 
^H-NMR(400MHz, CDCI3) ; 6 (ppm) 4.55(2H,s), 7 . 3 6 ( IH , d, J = 3 . 4Hz ) , 
7 . 81 (IH, d, J = 3 .4Hz) . 

(171 -2) 2' (3 -Hydroxypropyl) r.hiazole 




In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (2.173 g, yield; 24%) from 2- 
(3 -hydroxy- 1 -propynyl) thiazole (8.594 g) . 
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^H-NMR (4 0 0MHz, CDCI3) ; d (ppm) 2 . 02 - 2 . 09 ( 2H , m) , 

3 . 18 (2H, t, J = 7H2) , 3 .44 (lH,br-s) , 3 .74 (2H, t, J=6Hz) , 

7.20(lH,d, J=3.4H2) , 7.67 ( IH, d , J=3 . 4Hz ) . 

(171 - '^) 7 ^ ["^ ' ft--Rn1-y1riTmPt hylsi1y1 nyy) pTopyl ] thi ay.o! 



In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (3.792 g, yield; 98%) from 
2 - (3 -hydroxypropyl) thiazole (2 . 173 g) . 

'H-NMR(400MHz, CDCI3) ; 6 (ppm) 0.05(6H,s), 0.90{9H,s), 1.99- 
2.06(2H,m) , 3 . 11 (2H, t , J=7 . 6Hz) , 3 . 7 0 ( 2H , t , J- 6Hz ) , 
7 . 19 (IH, d, J=3 . 6Hz) , 7.67 ( IH , d , J- 3 . 6Hz ) . 
(171 -d) 1 - ( 1 - K^by1 p i pp^-ra 7: i n-4-y1)-^-f2-M- 
hyH-rnyyp-ropyl ) ^b^ aT ^ol - S -y1 1 1 ftngni nol i np> nxal 



In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a pale yellow amorphous (221 
mg, yield; 25%) from 2-{3-(t- 

butyldimethylsilyloxy) propyl] thiazole (3.792 g) and 1-(1- 






Et 
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ethylpiperazin- 4 -yl) - 3 -bromoisoquinoline (631 mg) . 
Oxalate : 

'H-NMR{4 00MH2, CDCI3) ; 6 (ppm) 1.2 3 ( 3H, t , J = 7 . 2Hz ) , 1.84- 
1.93{2H,m), 3.02(2H,t,J=7. 6Hz) , 3 . 10 {2H, q, J=7 . 2Hz) , 3.28- 
3 . 38 (4H,in) , 3 . 4 8 (2H , t , J- 6 .4Hz) , 3 . 54 - 3 . 7 0 (4H , m) , 
7.58(lH,dd, J=8Hz,7Hz) , 7 . 90 (IH, d, J-8H2) , 7.94 (IH, s) , 
8 . 07 (IH, d, 8Hz) , 8 . 29 (IH, s) . 
ESI -Mass; 383 (MH*) . 

Example 172 fiynthpsia of 1 > M - f^thyl pi pt^T-a 7. i n . d - y1 ^ . - CK ^ 

mf^thnxyprnpyl )thiazol-S-y11-i soqn i nol i np> r>y a 1 a 1- 




I 



1- (l-Ethylpiperazin-4 -yl) -3- [2- (3- 
hydroxypropyl ) thiazol -5 -yl] isoquinoline (95 mg) was dissolved 
in tetrahydrof uran (1 ml) , followed by the addition of 60% 
sodium hydride (10 ml) under ice-cooling. The resulting 
mixture was stirred at room temperature for 40 min. The 
reaction solution was ice-cooled again, followed by the 
addition of methyl iodide (17 ml), and the resulting mixture 
was stirred at room temperature overnight. The reaction 
mixture was partitioned between ethyl acetate and water. The 
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resulting organic layer was washed with water, dried (over 
MgS04) and evaporated. The resulting residue was purified by 
(NH) silica gel column chromatography (ethyl acetate/hexane 
system) . Then, the resulting product was converted into an 
oxalate in a conventional manner, to give the oxalate of the 
title compound as a colorless amorphous (12 mg, yield; 10%) . 
Oxalate : 

^H-NMR(400MHz,DMSO-d6) ; <5 (ppm) 1 . 22 ( 3H , t , J = 7 . 2Hz ) , 1.93- 

2 . 00 (2H, m) , 3 . 02 (2H, t, J = 7 . 6Hz) , 3 . 07 (2H, q, J = 7 .2Hz) , 

3.24 (3H, s), 3.25-3.36(4H,br-s), 3.39(2H,t,J=6 .4Hz) , 

7.58 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 73 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7 . 91 (IH, d, J=8Hz) , 7 . 94 (IH, s) , 8 . 07 (IH, d, J=8Hz) , 8 . 30 (IH, s) . 

ESI -Mass ; 397 (MH*) . 

F.vamplf^ 17-^ Synthesis nf 1 - (1 - ethyl pi perazin - 4 -yl) - 3- [2- (4- 

mn-rphnl inyl ) - R-t-h-iayolyl] i Roqii i nol -i ng dihydrorhl n-ri dp* 




2 - Bromothiazole (4.592 g) was added to morpholine (24 ml), 
and the mixture was stirred at 100*^C for 4 hr. The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgSO^) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the title compound as a pale yellow oil (4.531 g, yield; 
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95%) . 

^H-NMR (4 0 0MHz, CDCI3) ; 5 (ppm) 3 . 47 (4H, t , J = 4 . 8H2) , 

3 .83 (4H, t, J = 4 . 8Hz) , 3 .61 (2H, d, J=3 . 8H2) , 7 . 22 (2H, d, J=3 . 8Hz) . 

(17-^.2) 1 W1 -F.Miy1p-ipprazin>4-y1 ) - r2> U-inorphol i ny1 ) -S- 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound was obtained as colorless crystals 
(recrystallized in ethanol/isopropyl ether) (728 mg, yield; 
97%) from 2 - (4 -morpholinyl) thiazole (1.702 g) and 1-(1- 
ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (543 mg) . 
Hydrochloride : 
m.p.; 265*^0 (decomp.) 

^H-NMR (4 00MH2 , DMSO-dJ ; d (ppm) 1.31(3H,t,J = 7.2Hz), 
3.18(lH,q, J=7.2Hz) , 3 . 20 ( IH , q , J=7 . 2Hz ) , 3 . 2 8 ( IH , t , J= 1 1 . 2Hz ) , 
3 .31 (IH, t, J = 11.2Hz) , 3 .46 (2H, t, J=13.2Hz) , 3 . 5 6 ( 4H , t , J = 4 . 8Hz ) , 
3 . 57 (2H, d, J=ll . 2H2) , 3 . 7 5 ( 4H , t , J = 4 . 8Hz ) , 3 . 8 9 ( 2H , d , J= 1 3 . 2H2 ) , 
7.55 (IH, ddd, J = 8H2 , 7H2 , 1 . 2H2) , 7 .71 (IH, ddd, J=8H2 , 7H2, 1 . 2Hz) . 
7 . 84 (IH, dd, J=8H2, 1 . 2H2) , 7 . 89 (IH, s) , 8 . 04 (IH, s) , 
8 . 05 (IH, dd, J=8H2, 1 . 2H2) , 1 1 . 4 0 (IH , br - s ) . 
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ESI -Mass; 410 (MH*) . 

Kvamplf^ 174 gynMi^aai r of . ( 7 - propyl f^a Thnnyl am-j nnpyri m i ri i n . 
q.yl ) ,1 - f4-P>Miy1pipf>ra2in-l-yl) ifioqiHnnl inp> hyH-rnrb 1 n-ri Hp> 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (60 
mg, yield; 13%) from 5 - bromo - 2 -propylcarbonylaminopyridine 
(2.73 g) and 3-bromo-l- (4 -ethylpiperazin- 1 -yl) isoquinoline 
(363 mg) . The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 216 -219''C 
MS (FAB) m/z 405(M+H)\ 
Free compound: 

'H-NMR(400MHz, CDCI3) ; <5 (ppm) 1 . 06 ( t , J = 7 . 2Hz , 3H) , 
1 . 17 (t, J = 7 . 6Hz, 3H) , 1 .77 - 1 . 86 (m/2H) , 2 . 55 (q, J=7 . 2Hz, 2H) , 
2.74 (br, 6H) , 3 . 60 (br , 4H) , 7 . 51 (d, J=8 . 0 , 1 . 2Hz , IH) , 
7.63(dt,J=8.0,1.2Hz,lH), 7.63(s,lH), 7.81(d,J=8.0Hz,lH), 
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8 . 08 (d, J=8 . OHz, IH) , 9 . 32 (s, 2H) . 

Pvamplf^ 17S gynMif>c; T fi of :^ - T 2 S . - d i hyH rn ■::> H ■ pyra n - 4 - 
y1 ) l-hi ophf>n - A -y1 1 -1 - M ■ f> thyl pi p^^-ra i n - 1 -yl) isnqninol inft 
byrironhl nridg 



In the same manners sequentially as in Examples 161-2 and 
20, a yellow compound was obtained (310 mg, yield; 82%) from 
4-bromo-2- (5, 6 - dihydro - 2H -pyran - 4 - yl ) thiophene (6 50 mg) and 
3-bromo-l- (4 - ethylpiperazin- 1 -yl) isoquinoline (3 00 mg) . The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 190-193°C 

'H-NMR(4 00MHz, DMSO-dg) ; d (ppm) 1 . 32 ( t, J = 7 . 2H2, 3H) , 3.20- 

3 . 28 (m, 2H) , 3 . 3 0 - 3 . 3 8 (m , 2H) , 3 . 4 5 - 3 . 52 (m, 2H) , 3.59- 

3 . 63 (m, 2H) , 3 . 83 - 3 . 87 (m , 2H) , 3 . 9 6 - 4 . 0 2 (m , 4H) , 

4 . 23 (d, J = 2 . 8Hz, 2H) , 6 . 2 3 ( s , IH) , 7 . 5 9 { t , J= 8 . OHz, IH) , 

7.74 ( t, J= 8.0Hz, IH) , 7.78(s,lH) , 7 . 9 1 ( d , J = 8 . OHz , IH ) , 

7.95(s,lH), 8.05(S,1H), 8,09(d,J=8.0Hz,lH). 




S 
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MS (FAB) m/z 406(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2.25 (q, J = 7 . 2Hz, 2H) , 2 . 61 - 2 . 63 (m, 2H) , 2.75 (br, 4H) , 

3 .56 (br, 4H) , 3 . 94 - 3 . 97 (m, 2H) , 4 . 32 - 4 . 34 (m, 2H) , 6 . 17 (br, IH) , 

7 .44 (t, J=8 .4Hz, IH) , 7 .50 (s, IH) , 7 . 57 (t, J=8 .4Hz, IH) , 

7 .58 (S, IH) , 7.75 (d, J=8.4Hz, IH) , 7 . 84 (s, IH) , 

8.05{d,J«8.4Hz,lH) . 

F.yampl^a I7fi .Qyn Mif>c; i r of 1- \ 7. - f S , > d i hyH to - 2 H - py n - 4 - 
y1 \ Mti ophfan - Cj-yll -1 - fil-f> Miy1pi pp>Ta 7. in-1>y1^i goqiH nol i nf> 
byri-rorhl ott ri^. 



In the same manners sequentially as in Examples 161-2 and 
20, a yellow compound was obtained (120 mg, yield; 32%) from 
5-bromo-2- (5, 6-dihydro-2H-pyran-4-yl) thiophene (632 mg) and 
3 -bromo- 1 - (4 -ethylpiperazin- 1 -yl) isoquinoline (3 00 mg) . The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 





N 
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compound as yellow crystals. 
Hydrochloride : 
m.p.; 256-258°C 

^H-NMR (400MHz, DMSO-d«) ; 5 (ppm) 1 . 32 (t, J = 7 . 2Hz , 3H) , 
3.23(br,2H), 3.33{br,4H), 3.48(br.2H). 3.61(br.2H). 
3.83(t, J=6.4Hz,2H) , 3 . 96 (d, J=13 . 2Hz , 2H) , 4.23(br,2H). 
6.25{br,lH), 7 . 16 (d, J=3 . 6Hz, IH) . 7 . 57 (t, J=8 . OHz, IH) , 
7 .71 (d. J-3 . 6Hz. IH) , 7.73(t, J=8.0Hz,lH) , 7 . 92 (d , J=8 . OHz , IH) . 
7 .92 (d, J=8. OHz, IH) , 7.95(s,lH), 8 . 08 (d, J = 8 . OHz , IH) . 
MS (FAB) m/z 406 (M+H)*. 
Free compound: 

'H-NMR(400MHz,CDCl3) ; 6 (ppm) 1 . 17 ( t . J=7 . 2Hz , 3H) , 2.52- 

2.57(m,2H). 2 . 54 (q, J=7 . 2Hz , 2H) , 2.74(br.4H), 3.57(br,4H), 

3 .94 (t. J=5.6Hz,2H) , 4 . 40 (q, J=2 . 8Hz , 2H) , 6.21{br,lH), 

6 . 99 (d, J=3 . 6Hz, IH) , 7 . 42 (ddd, J=8 . 4 , 8 . 0 , 1 . 2H2 , IH) , 7.52(s,lH). 

7 . 53 (d, J-3 . 6Hz, IH) , 7.56 (ddd, J=8 .4 . 8 . 0 , 1 . 2H2 . IH) . 

7 .72 (d, J=8 . OHz, IH) , 8.03 (d, J=8 .4Hz, IH) . 

Kvampip 177 qynl-hpsi nf 1 - ( 1 - Pf hyl pi pprflzi n - 4 - y1 ) - 3 - 

(phtanyl tafViynyl ^ i !gr>qn -ino linta Hi hyrtr-of^hl ot-i df 
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1- (l-Ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (357 mg) 
was dissolved in triethylamine (6 ml) , followed by the addition 
of phenylacetylene (132 ml), copper iodide (4 mg) and 
bis ( triphenylphosphine) palladium (II) chloride (14 mg) , and 
the resulting mixture was stirred in nitrogen atmosphere at room 
temperature overnight, and then stirred at 50^C for 6 hr . The 
reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water, dried 
(over MgSO^) and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . The resulting product was converted 
into a hydrochloride in a conventional manner, and then 
recrystallized from ethanol/isopropyl ether, to give the 
hydrochloride of the title compound as yellow crystals (270 mg, 
yield; 58%) . 
Hydrochloride : 
m.p. ; 133-136''C 

^H-NMR (40 0MHz , DMSG- dg) ; 6 (ppm) 1.31(3H,t,J=7.2H2), 

3 . 19 (IH, q, J = 7 . 2H2) , 3 . 2 0 ( IH , q , J = 7 . 2Hz ) , 3 . 2 9 ( IH , t , J= 1 1 . 2Hz ) , 

3.32 (IH, t,J= 11.2Hz) , 3.49(2H,t,J-13.6Hz), 

3.57(2H,d,J=11.2H2), 3.85(2H,d,J=13.6Hz), 7.42-7.47(3H.m), 
7.59-7.63(2H,m), 7.66(1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

7.77 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.83(lH,s), 7.95(1H, d, J=8Hz) , 
8.12 (lH,d, J=8Hz) , 11 .35 (lH,br-s)' . 
ESI -Mass ; 342 (MH*) . 

Example 178 SyntheiSi s nf 1 - (1 - ethyl pi peraz 1 n - 4 - y1 ) - 3 - (4 - 
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In the same manner as in Example 177, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized from ethanol/isopropyl ether) (437 mg, yield; 
77%) from 4 -methoxyphenylacetylene (185 mg) and 1-(1- 
ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (370 mg) . 
Hydrochloride : 
m.p.; 2 3 0°C (decomp.) 

'H-NMR(400MH2,DMSO-d6) ; 6 (ppm) 1 , 3 0 ( 3H , t , J = 7 . 2Hz ) , 

3 . 20 (IH, q, J = 7 . 2Hz) , 3 . 2 2 ( IH , q , J-7 . 2Hz ) , 3 . 2 9 ( IH , t , J = 1 1 . 6Hz ) , 

3 . 32 (IH, t, J=ll . 6Hz) , 3 . 42 (2H, t, J = 12 . 8H2) , 

3 . 58 (2H, d, J=ll . 6Hz) , 3.80(3H,s), 3.86(2H,d,J=12. 8Hz) , 

7 . 00 (2H, d, J=8 . 8Hz) , 7 . 5 5 ( 2H , d , J= 8 . 8Hz) , 

7 , 65 (IH, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 76 (IH, ddd, J = 8H2,7Hz,1.2Hz), 
7.78(lH,s), 7.93{1H, d, J=8Hz) , 8 . 11 ( IH , d , J= 8Hz ) . 
'^ESI-Mass; 372 (MH*) . 
RxainpIP 17Q .qynfhps i r nf 1 - f 1 - p> thy 1 p i ppra t: i n - 4 - y 1 ) ^ 1 - ( 2 - 
py-r-i fSyl ) Phhynyl i pngii i Tin1 t np pya 1 a t" f> 
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In the same manner as in Example 177, the oxalate of the 
title compound was obtained as a yellow amorphous (437 mg, 
yield; 77%) from 2 - ethynylpyridine (157 mg) and 1-(1- 
ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (425 mg) . 
Hydrochloride : 
m.p.; 148-154°C 

^H-NMR (400MHz, DMSO-dfi) ; 6 (ppm) 1.23(3H,t,J = 7.2H), 

3 . 10 (2H, q, J = 7 .2Hz) , 3 . 27 - 3 . 3 8 (4H , br - s ) , 3 . 5 0 - 3 . 6 6 ( 4H , br - s ) , 

7.44 (IH, ddd, J=7 . 8Hz, 4 . 8Hz , 1 . 2H2) , 

7 . 68 (IH, ddd, J = 8Hz,7Hz,1.2Hz) , 

7 . 70 (IH, ddd, J=7 . 8Hz , 1 . 2Hz, 0 . 8Hz) , 

7.78 (IH, ddd, J=8Hz, 7H2 , 1 . 2Hz) , 

7 .7 (IH, ddd, J = 7 . 8H2, 7 . 8H, 1 . 6Hz) , 7.96 (IH, d, J = 8H2) , 
8 . 10 (IH, d, J=8Hz) , 8 . 63 (IH, ddd, J = 4 . 8Hz, 1 . 6Hz , 0 . 8Hz) . 
ESI-Mass; 343 (MH*) . 

Kxampl !=> IRQ .qynM^P*c;iR of - f ^ - f 4 > moTphnI i ny 1 ^ - 1 - pTopyny 1 1 > 
1 - M.Pt-hylp-i pp>T;^ 7: i n - 1 - y l ) i snqii i nol i oxa 1 a t p> 
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In the same manner as in Example 177, the free compound 
of the title compound was obtained (485 mg, yield; 77%) from 
4-propargyl morpholine (819 mg) and 3 -bromo - 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (552 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p.; 231-233°C 

'H-NMR(4 00MHz,DMSO-d6) ; 6 (ppm) 1.28(t,J-7.2Hz,3H) , 
2.66(t,J=4.8Hz,2H), 3.23(q,J=7. 2Hz, 2H), 3.46(br,6H), 3.66- 
3.6 9 (m,8H) , 7 . 66 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 7.7 3 (s,lH) , 
7.77 (ddd, J=8.4,8.0, 1.2Hz, IH) , 7.94 (d,J= 8.0Hz, IH) , 
8 . 12 (d, J-8 . 4Hz, IH) . 
MS (FAB) m/z 365(M+H)\ 
Free compound: 

'H-NMR (4 00MHz , CDCI3) ; 5 (ppm) 1 . 15 - 1 . 1 8 (m , 3 H ) , 2 . 57 (br, 2H) , 
2 . 69 (t, J=4 . 8Hz, 4H) , 2.74 (br, 4H) , 3 . 51 (t, J=4 . 8Hz, 4H) , 
3.59 (s, 2H) , 3.79(t, J=4.8Hz,4H) , 7.45 (s, IH) , 
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7.49 (ddd, J=8 . 4,8.0,1. 2Hz , IH) , 7.60 (ddd, J=8 .4 , 8 . 0, 1 . 2Hz, IH) , 
7 . 68 (d, J=8 . OHz, IH) , 8 . 03 (d, J^S . 4Hz, IH) . 

pyampl^ Ifti fiyriMiP^fiiR of 1 - M - f> thy 1 pi ppra 7: i n - 4 - y 1 ) - ^ - ( ■ 
pb<any1 . 1 -propynyl ) t Qrtqn i nr>1 -i nf^ oya 1 




I 



In the same manner as in Example 177, the oxalate of the title 
compound was obtained as brown crystals (recrys tallized from 
ethanol/isopropyl ether) (468 mg, yield; 73%) from 3- 
phenyl - 1 -propyne (268 mg) and 1 - ( 1 - ethylpiperazin - 4 -yl) - 3 - 
bromoisoquinoline (493 mg) . 
Oxalate : 
m.p. ; 180-183'*C 

^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 22 (3H, t, J = 7 . 2Hz) , 

3 . 09 (2H, q, J = 7 . 2Hz) , 3.26-3.36(4H,m), 3.46«3.58(4H,m), 

3 . 94 (2H, s) , 7 .23 -7 .29 (lH,m) , 7 . 3 3 - 7 . 4 4 ( 4H , m) , 

7 . 62 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 67 (IH, s) , 

7.7 3 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.88 (lH,d, J=8Hz) , 

8 . 07 (IH, d, J=8Hz) . 

ESI-Mass; 356 (MH*) . 

F.vampi ifi:> Synthesi s of 1 - (1 - ethyl pippra z i n - 4 -yl ) -1- (4- 
phpnyl - 1 - hii tynyl ) -i soqii -inol-inp rii hyHrnrhl nr i dp 

373 



98046PCT 




In the same manner as in Example 177, the hydrochloride of 
the title compound was obtained as brown crystals 
(recrystallized from ethanol/isopropyl ether) (468 mg, yield; 
73%) from 4 -phenyl - 1 -butyne (302 mg) and 1-(1- 
ethylpiperazin- 4 -yl ) - 3 -bromoisoquinoline (474 mg) . 
Hydrochloride : 
m.p. ; 120-128''c 

'H-NMR(400MH2,DMSO-d6) ; 5 (ppm) 1.30 (3H, t, J = 7 .2Hz) , 

2 .75 (3H, t, J = 7 . 4H2) , 2 . 88 (2H, t, J = 7 .4H2) , 3.18 (IH, q,.J-7 . 2Hz) , 

3 . 20 (IH, q, J-7 . 2Hz) , 3 . 2 6 ( IH , t , J = l 1 . 6Hz ) , 3 . 2 9 (IH , t , J« 11 . 6Hz ) , 
3 . 40 (2H, t, J = 13 . 2Hz) , 3 . 5 6 ( 2H , d , J= 1 1 . 6Hz) , 

3 81 (2H, d, J=13 . 2Hz) , 7 . 1 9 - 7 . 23 ( IH , m) , 7 . 2 8 - 7 . 34 ( 4H , m) , 

7.56(lH,s), 7.61(1H, ddd, J-8Hz, 7Hz, 1 .2Hz) , 

7 . 72 (IH, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 88 (IIH, d, J=8H2) , 

8 . 07 (IH, d, J=8Hz) , 11 . 00 (lH,br-s) . 

ESI -Mass; 370 (MH*) . 

Fxampl p> 1 fl c;yn l-hf^c; T s of 1 - (1 - Pthyl p-ipRra7:in-4-y1 ) - 3- [4 - (2- 
hyd-royyfaMinyy ) php>nyT pMiyny 1 1 i Roqii irtnl-inp di hyd-rnrhl nr i df^ 
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4-Iodophenol (11.041 g) was dissolved in N,N- 
dimethylf ormamide (100 ml) , followed by the addition of 60% 
sodium hydride (2.2 g) under ice-cooling, and the mixture was 
stirred at room temperature for 30 min. Subsequently, the 
mixture was ice-cooled again, followed by the addition of 
(2 -bromoethoxy) - t-butyldimethylsilane (13.158 g) , and the 
mixture was stirred at room temperature for 2 hr . Then the 
mixture was stirred at SO'^C for further 2 hr . The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgSOj and evaporated. The resulting residue and 
(trimethylsilyl) acetylene (6 g) were treated in the same manner 
as in Example 139-1. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgSO^) and evaporated. The 
resulting residue was dissolved in te trahydrof uran (50 ml), 
followed by the addition of 5N hydrochloric acid (25 ml) , and 
the resulting mixture was stirred for 30 min. Then, it was 
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extracted with ethyl acetate and evaporated. The resulting 
residue was dissolved in methanol (15 ml) , followed by the 
addition of IN sodium hydroxide (5 ml) , and the mixture was 
stirred at room temperature for 2 hr. The resulting mixture 
was evaporated, and the resulting residue was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgS04) and evaporated. From 
the product obtained by the same treatment as in Example 177 
and 1 - (1 - ethylpiperazin- 4 -yl) - 3 -bromoisoquinoline (419 mg) , 
the hydrochloride of the title compound was obtained as yellow 
crystals (recrystallized in ethanol/isopropyl ether) (328 mg, 
yield; 54%) . 
Hydrochloride: ' 
m.p . ; 205 -208°C 

'H-NMR (4 0 0MHz, DMSO-dg) ; (5 (ppm) 1.31 (3H, t, J = 7.2Hz) , 

3 .19 (IH, q, J=7 .2Hz) , 3 . 2 1 ( IH , q, J=7 . 2Hz ) , 3 . 2 9 ( IH , t , J=10 . 8Hz ) , 

3 .32 (IH, t, J = 10 . 8Hz ) , 3 . 4 5 ( 2H , t , J = 13 . 6Hz) , 

3 . 58 (2H, d, J-10 . 8Hz) , 3 . 7 1 ( 2H , t , J = 4 . 8Hz ) , 3 . 8 5 ( 2H , d , J= 13 . 6Hz ) , 
4 . 03 (2H, t, J = 4 . 8Hz) , 7 . 0 0 ( 2H , d , J= 8 . 8Hz) , 7 . 54 ( 2H , d , J- 8 . 8Hz) , 
7.65 (IH, ddd, J = 8Hz, 7Hz, 1 . 2Hz) , 7.76 ( IH , ddd , J- 8Hz , 7Hz , 1 . 2Hz) , 
7.7 8(lH,s) , 7.93(lH,d, J=8Hz) , 8 . 11 ( IH , d , J= 8Hz ) , 
11.02 {lH,br-s) . 
ESI -Mass; 402 (MH*) . 

Exam ple 184 . Synrhpsis of 1 - ( 1 - ethyl pi pera zi n - 4 -y1 ) - 3 > 

h<=»n y.nyl p>^hynyl i Rogn i nn l i OXfll ate 
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1- (l-Ethylpiperazin-4 -yl) -3- (3 -hydroxy- 3 -phenyl - 1 - 
propynyl) isoquinoline (400 mg) was dissolved in chloroform (30 
ml), followed by the addition of manganese dioxide (4.038 g) , 
and the resulting mixture was stirred at room temperature for 
1 hr . After the manganese dioxide was filtered off, the 
resulting solution was evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/acetone system) . The resulting product was converted 
into an oxalate in a conventional manner, and then 
recrystallized from ethanol, to give the oxalate of the title 
compound as brown crystals (358 mg , yield; 73%) . 
Oxalate : 
m.p. ; 161-163''c 

'H-NMR (4 00MH2, DMSO-dg) ; 6 (ppm) 1.23(3H,t,J = 7.2H2), 

3.07 (2H,q, J=7.2Hz) , 3.25-3.35(4H,m), 3.54-3.68(4H,m), 7.63- 

7.68(2H,m) , 7 . 74 - 7 . 87 (3H , m) , 8 . 06 ( IH , d , J= 8Hz ) , 

8.16 (IH, d, J = 8Hz) , 8 . 19- 8 . 22 (3H,m) . 

ESI-Mass; 370 (MH*) . 

FyamplP IRS . synf^-^^gT!^ 1 - f 1 - fithvl ni DPra z 1 n - 4 - v1 ) ■ 3 - ( 2 . 4 - 
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l-Broino-2 , 4 -dimethoxybenzene (2.18 g) was dissolved in 
triethylamine (20 ml) , followed by the addition of 
(trimethylsilyl) acetylene (1.092 g), copper iodide (38 mg) and 
bis (triphenylphosphine) palladium (II) chloride (140 mg) , and 

o 

the resulting mixture was stirred in nitrogen atmosphere at 50 C 
overnight. The resulting insoluble matters were filtered off 
from the reaction mixture, which was then evaporated. The 
resulting residue was dissolved in methanol (50 ml) , followed 
by the addition of IN sodium hydroxide (20 ml) , and the mixture 
was stirred at room temperature for 1 hr . Subsequently, it was 
evaporated. The resulting residue was partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgS04) and evaporated. Then, the 
resulting residue was dissolved in triethylamine (15 ml) , 
followed by the addition of 1 - ( 1 - ethylpiperaz in - 4 -yl ) - 3 - 
bromoisoquinoline (415 mg) , cooper iodide (5 mg) and 
bis ( triphenylphosphine) palladium (II) chloride (18 mg) , and 
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the resulting mixture was stirred in nitrogen atmosphere at 50 C 
overnight. The resulting insoluble matters were filtered off 
from the reaction mixture, which was then evaporated. Ethyl 
acetate was added to the resulting residue, and then the mixture 
was extracted with 2N hydrochloric acid. The resulting aqueous 
layer was basif ied with 8N sodium hydroxide and extracted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried (over MgSO^) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) . The resulting product was 
converted into a hydrochloride in a conventional manner, and 
then recrystallized ( from ethanol/isopropyl ether) , to give the 
hydrochloride of the title compound as yellow crystals (161 mg, 
yield; 31%) . 
Hydrochloride : 
m.p. ; 123-129°C 

^H-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) 1 . 3 0 ( 3H , t , J = 7 . 2Hz) , 

3 . 20 (IH, q, J = 7 . 2Hz) , 3 . 2 2 (IH , q , J = 7 . 2 H z ) , 3 . 2 9 (IH , t , J= 1 0 . 8Hz ) , 

3.3 2 (IH, t,J= 10.8Hz) , 3.4 2 ( 2H , t , J« 12 . 8Hz ) , 

3.58 (2H,d,J= 10.8Hz) , 3.81 (3H, s) , 3 . 82 ( 2H , d , J= 12 . 8Hz ) , 

3 . 86 (3H, s) , 6 . 58 (IH, dd, J-8 . 4Hz . 2 . 4Hz) , 7 . 45 (IH, d, J = 8 .4Hz) , 

7 . 63 (IH, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 .73 (IH, s) , 

7.7 5 (lH,ddd, J=8Hz,7Hz, 1.2Hz ) , 7 .93 (lH,d, J=8Hz) , 

8 . 10 (IH, d, J=8Hz) , 10 . 90 (IH, br- s> . 

ESI -Mass ; 420 (MH*) . 

RvampIP^ Iftfi c;yn1-bpc ; -i g of 1 - M - P>^>^y 1 pi p^^ra z i n - 4 ■> y 1 ) - 3 - F 3 - ( 3 - 
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In the same manner as in Example 185, the hydrochloride of 
the title compound was obtained as pale yellow crystals 
(recrystallized from e thanol/isopropyl ether) (361 mg, yield; 
50%) from 5 -bromo- 3 - (3 -methoxypropyl ) pyridine (470 mg) , 
(trimethylsilyl) acetylene (390 mg) and 1 - ( 1 - ethylpiperazin- 
4 -yl) - 3 -bromoisoquinoline (345 mg) . 
Hydrochloride : 
m.p.; 135-140°C 

'H-NMR(400MHz,DMSO-dJ ; (5(ppni) 1 . 3 2 { 3H , t , J = 7 . 2Hz ) . 1.84- 

I. 92(2H.m), 2.79(2H,t.J=7.8Hz) . 3 . 1 8 ( IH , q . J=7 . 2Hz ) . 
3.20(lH,q,J = 7.2Hz) , 3.22(3H.s), 3 - 29 (IH, t . J=ll . 6H2) , 

3.32 (IH, t. J=11.6Hz) , 3 . 33 (2H. t, J=6 .2H2) , 3 . 51 (2H, t , J=13 . 2Hz) . 
3 . 57 (2H, d, J-11 . 6Hz) , 3 . 84 (2H. d, J=13 . 2Hz) , 

7.71(lH.ddd.J-8Hz,7Hz,1.2Hz) , 7 . 80 ( IH , ddd , J= 8Hz . 7Hz , 1 . 2Hz ) . 

7.92(lH,s), 7 . 99 (IH, d, J=8Hz) , 8 ; 1 5 ( IH , d , J= 8Hz ) , 

8.47 (IH, t. J=2Hz) , 8.73 (lH,d. J=2Hz) . 8 . 97 ( IH , d, J=2Hz) , 

II . 60 (lH,br-s) . 
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ESI -Mass; 415 (MH*) . 

Pyampl P> 1 R7 <?yn^hf>s ^ g nf 1 . M > Kfhvl n i nPTfl 7. 1 n ■ 4 - v1 ) - T- f2 - (2- 



In the same manner as in Example 185, the oxalate of the title 
compound was obtained as a pale yellow amorphous (330 mg, yield; 
54%) from 2-iodophenol (1.089 g) , (2 -bromoethoxy) - t- 
butyldimethylsilane (1.302 g), (trimethylsilyl) acetylene (579 
mg) and 1 - ( 1 - ethylpiperaz in - 4 -yl ) - 3 -bromoi soquinoline (408 
mg) . 

Oxalate : 

'H-NMR(400MHz,DMSO-d6) ; 6 (ppm) 1 . 2 4 ( 3H , t , J = 7 . 2Hz ) , 

3.11(2H,q, J = 7.2H2) , 3.30-3.38(4H,m), 3.33-3.48(lH,m), 3.50- 

3 . 66 (4H,m) , 3 .78 (2H, t, J=5 . 2Hz) , 4 . 12 ( 2H , t , J= 5 . 2Hz) , 

6 . 98 (IH, ddd, J=7 . 6Hz, 7 . GHz , 1 . 6Hz ) , 

7 . 65 (IH, ddd, J=8Hz, 7Hz, 1.2Hz), 7.75(lH,s), 

7 .76 (IH, ddd, J-8HZ, 7Hz, 1 . 2Hz) , 7 : 93 (IH, d, J=8Hz) , 

8 . 11 (IH, d, J=8Hz) . 

ESI-Mass; 402 (MH*) . 





N 
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In the same manner as in Example 185, the hydrochloride of 
the title compound was obtained as yellow crystals (261 mg, 
yield; 38%) from 2 -bromo - 3 -hydroxypyridine (2 .095 g) , (2- 
bromoethoxy) - t -butyldimethylsilane (3.425 g) , 

(trimethylsilyl) acetylene (613 mg) and 1 - ( 1 - ethylpiperazin- 
4 -yl - 3 -bromoisoquinoline (410 mg) . 
Hydrochloride : 
m.p. ; 153 -159°C 

^H-NMR {4 00MHz, DMSO-dg) ; 8 (ppm) 1 . 3 1 ( 3H , t , J = 7 .2Hz) , 

3.18 (lH,q, J = 7 ,2Hz) , 3 . 2 0 ( IH , q, J = 7 . 2Hz ) , 3 . 2 9 ( IH , t , J= 1 0 . 2Hz ) , 

3 . 32 (IH, t, J=10 . 2Hz) , 3 . 5 1 ( 2H , t , J= 13 . 2Hz) , 

3.5 8 (2H,d,J= 10.2Hz) , 3 . 8 0 ( IH , t , J= 5Hz ) , 3 . 9 0 ( 2H , d , J= 1 3 . 2Hz ) , 
4 . 23 (IH, t, J=5H2) , 7 . 55 (IH, dd, J=8 .4H2, 1 . 6Hz) , 7 . 89 (IH, s) , 
7.99 (IH, d, J=8Hz) , 8.13 (IH, d, J=8Hz) , 

8.26 (IH, dd, J = 4 . 6Hz, 1 . 6Hz) , 7.89(lH,s), 7.99 (IH, d, J=8Hz) , 
8 . 13 (IH, d, J=8Hz) , 8 . 26 (IH, dd, J=4 . 6Hz, 1 . 6Hz) , 7 . 89 (IH, s) , 
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7 .99 (lH,d, J-8HZ) , 8.13 (lH,d, J=8Hz) , 

8.26 (lH,dd,J = 4. 6Hz, 1.6Hz) , 11 . 55 ( IH , br - s ) . 

ESI -Mass; 403 (MH") . 

p^ampl^ IfiQ gyTifh^fi-i o 1 . M - !=> Ml Vl n 1 DPrfl Z 1 71 - 4 - Vl) - 1 - 




I 

Et 



1 - (1 -Ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (702 mg) was 
dissolved in N, N-dimethylf ormamide (15 ml), followed by the 
addition of styrene (369 mg) , palladium (II) acetate (49 mg) , 
tri -o- tolylphosphine (134 mg) and triethylamine (5 ml), and the 

o 

resulting mixture was stirred in nitrogen atmosphere at 100 C 
overnight. After the insoluble matters were filtered off, the 
resulting filtrate was evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . The resulting product was converted 
into a hydrochloride in a conventional manner, and 
recrystallized from ethanol/isopropyl ether, to give the 
hydrochloride of the title compound as pale brown crystals (412 
mg, yield; 45%) . 
Hydrochloride : 
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m.p.; 222-225*^0 

^H-NMR(4 00MHz,DMSO-d6) ; 6 (ppm) 1.32 (3H, t, J = 7.2Hz) , 

3.21 (lH,q, J = 7.2Hz) , 3 . 23 (IH, q, J=7 . 2Hz) , 3 . 33 ( IH , t , J = ll . 2Hz ) , 

3.55(1H, t, J=11.2Hz) , 3.49 (2H, t, J=13.6Hz) , 

3.6 0 (2H,d, J = 11.2Hz) , 3 . 9 6 ( 2H , d , J= 1 3 . 6Hz ) , 7 . 27 - 7 . 3 2 ( IH , m) , 
7.35 (lH,d, J = 15.6Hz) , 7 . 4 0 ( 2H , t , J = 7 . GHz ) , 7.50(lH,s), 
7.57 {lH,ddd,J=8Hz,7Hz, 1.2Hz) , 7 . 6 5 ( 2H , d , J = 7 . 6Hz ) , 
7 .68 (lH,d, J = 15.6Hz) , 7.70 ( IH , ddd, J=8Hz , 7Hz , 1 . 2Hz) , 
7.89 (lH,d, J = 8Hz) , 10 . 59 ( IH , br - s) . 
ESI -Mass; 3 44 (MH*) . 

J^.^^mplf^ 190 gyr.1-hf^c;i R of 1 - (1 > p t h v1 pj DPra z j fi - 4 - y1 ) ■ 3 - 
[^T"anR- 9 - (d .TTi P ^Mioyypbf^nvl ) prhpnvl 1 1 somii Tiol i ne 
H-i >iyH-rorb1 ori de 

OMe 




Et 



In the same manner as in Example 189, the hydrochloride of 
the title compound was obtained as yellow crystals (450 mg, 
yield; 53%) from 1 - (1 - ethylpiperazin- 4 -yl) - 3 - 
bromoisoquinoline (595 mg) and 4 -methoxys tyrene (382 mg) . 
Hydrochloride : 
m.p.; 227*^0 (decomp.) 
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'H-NMR(400MHz,DMSO-d6) ; 5 (ppm) 1.32 (3H, t, J-7.2Hz) , 
3.20(lH,q, J»7.2Hz) , 3 . 2 2 ( IH , q, J=7 . 2Hz ) , 3 . 3 1 ( IH , t , J= 11 . 6Hz ) , 
3 .34 (IH, t, J = 11.6Hz) , 3 . 6 0 ( 2H , d , J= 1 1 . 6Hz ) , 3 .78 (3H, s) , 
3.95(2H,d, J=13.6Hz) , 6 . 96 ( 2H , d, J=8 . 8Hz ) , 7 . 2 0 ( IH , d , J= 1 5 . 6Hz ) , 
7.45(lH,s), 7 .54 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 59 ( 2H , d , J« 8 . 8Hz ) , 
7 . 63 (IH, d, J=15 . 6Hz) , 7.69 ( IH , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7.86 (lH,dd, J = 8Hz, 1.2Hz) , 8, 06 (IH, dd, J=8Hz , 1.2Hz) , 
11 , 05 (lH,br-s) . 
ESI-Mass; 374 (MH*) . 

T^y^^mpl f:> 191 gynt-hpc^-i R of 1 - n - f^Miyl pi pPTRTii n ■ 4 > vl ^ - 1 - rd S ■ 
( A -m^Minvyph^nyl ^ i=>hhf:»ny1 1 isoqiiinol ITIR oxalate 




1- (1 -Ethylpipera2in-4 -yl) -3- (4- 
methoxyphenylethynyl) isoquinoline (226 mg) was dissolved in 
ethanol (10 ml) , followed by the addition of Lindlar catalyst 
(45 mg) , and the resulting mixture was stirred in hydrogen 
atmosphere at room temperature for 25 min. After the catalyst 
was filtered off, the mixture was evaporated and partitioned 
between ethyl acetate and IN sodium hydroxide. The resulting 
organic layer was washed with water, dried (over MgSOj , 
evaporated, and then purified by (NH) silica gel column 
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chromatography (ethyl acetate/hexane system) . The resulting 
product was converted into an oxalate in a conventional manner, 
to give the oxalate of the title compound as a yellow amorphous 
(137 mg, yield; 49%) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) 1.02 (3H, t, J = 7.2Hz) , 

2 .83 (2H,q, J=7 .2Hz) , 2 . 94 - 3 . 04 ( 4H , m) , 3 . 14 - 3 . 2 8 ( 4H , m) , 

3.58 (3H, s) , 6.40(lH,d, J=12.4Hz) , 6 . 48 ( IH, d , J=12 . 4Hz ) , 

6 . 68 (IH, d, J=8 . 8Hz) , 7 . 2 1 ( 2H , d , J= 8 . 8Hz) , 7 . 22 (IH, s) , 

7.39 (lH,ddd, J=8Hz,7Hz, l,2Hz) , 7 . 50 ( IH, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

7.6 3 (lH,d, J=8Hz) , 7 . 87 ( IH , d, J= 8Hz) . 

ESI-Mass; 374 (MH*) . 

Example 19?. SvnthPRis nf 1 - M . ^^h y^ p-i p^r^-r;^ -i n - A ■ y1 ) - ^ - i q ^ 
1 - methyl -2 - phenyl Pthpnyl ) -i sogn-innl -tn^ oval afg^ 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (465 mg, yield; 53%) 
from 1- (l-ethylpiperazin-4-yl) - 3 -bromoisoquinoline (617 mg) 



Me 




N 



Et 



and cis - P-methylstyrene (451 mg) . 



Oxalate : 
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^H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 14 (3H, t, J = 7 . 2Hz) , 2 . 25 (3H, s) , 
3.01 (2H,q, J = 7.2Hz) , 3 . 12 - 3 . 22 (4H, m) , 3 . 30 - 3 . 44 (4H, m) , 
6.64(lH,s), 6.93 (2H,d, J = 7.6Hz) , 7 . 04 - 7 . 12 ( 3H , m) , 7.29(lH,s), 
7 . 5 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 64 (IH, ddd, J«=8Hz, 7Hz, 1 . 2Hz) , 
7 .76 (lH,d, J=8Hz) , 8 . 03 (IH, d, J=8Hz) . 
ESI-Mass; 358 (MH*) . 

F.vampl fa 1 Q-^ fiynl-hf:^*:;-! of 1 - ( 1 - P^fhyl p i pf^r-^i t: i n - d - yl ) - 
( t-T-ans - 1 -mf»hhy1 - 7 - phenyl P>thfany 1 ) i snqii -i nnl -i np> 




I 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (576 mg, yield; 68%) 
from 1- { 1 - ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline (607 mg) 
and trans-P-methylstyrene (453 mg) . 
Oxalate : 

'H-NMR (4 0 0MHz, DMSO-dg) ; 6 (ppm) 1 ! 2 4 ( 3H , t , J = 7 . 2Hz) , 2 , 31 (3H, s) , 
3.12 (2H,q, J = 7 .2Hz) , 3.30-3.40(4H,m), 3.54-3.70{4H,m), 7.25- 
7 . 32 (lH,m) , 7 . 39-7 . 45 (4H,m) , 7 . 57 (IH, ddd, J-8Hz, 7Hz, 1 . 2H2) , 
7.69(lH,s), 7.70 (IH, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 82 (IH, s) , 
7 . 95 (IH, dd, J=8Hz , 1 . 2Hz) , 8.08 (IH, dd, J=8Hz, 1 . 2Hz) . 
ESI-Mass ; 358 (MH*) . 
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The product obtained from 1 - ( 1 - ethylpiperazin - 4 -yl) - 3 - 
bromoisoquinoline (700 mg) and 2 - vinylphenoxyacetate n-butyl 
ester (486 mg) by the same treatment as in Example 189 was 
dissolved in tetrahydrof uran (6 ml) , followed by the addition 
of lithium aluminium hydride (83 mg) under ice-cooling, and 
stirring for 5 min. To the reaction mixture were sequentially 
added water (85 ml) , 5N sodium hydroxide (85 ml) and water (255 
ml) , the resulting insoluble matters were filtered off through 
Celite, and the resulting solution was evaporated. The 
resulting residue was purified by (NH) silica gel column 
chromatography (ethyl ace tate/hexane system) , and then 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as a yellow amorphous (248 mg, 
yield; 23%) . 
Oxalate : 

'H-NMR (4 00MHz , DMSO-dJ ; 5 (ppm) 1.25(3H,t,J=7.2H2), 




OH 



Et 
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3 .13 (2H, q, J = 7 .2Hz) , 3 . 3 0 - 3 . 42 (4H , m) , 3 . 60 - 3 . 80 (4H , m) , 

3 . 82 (2H, t, J«5Hz) . 4 . 08 (2H, t, J=5H2) , 

6.9 8 (IH, dd, J = 7 . 6H2, 7 . 6Hz) , 7 , 05 ( IH , d , J= 8 . 2H2 ) , 

7 . 26 (IH, ddd, J=8 . 2H2, 7 . 6Hz , 1 . 6H2) , 7 . 34 (IH, d, J = 16H2) , 

7.42(lH,s), 7.54(1H, ddd, J-8H2, 7Hz, 1 . 2Hz) , 

7 . 68 (IH, ddd, J = 8Hz,7Hz,1.2Hz), 7.69(1H, dd, J = 7 . 6Hz , 1 . 6H2) , 
7 . 87 (IH, d, J=8H2) , 8.06 ( IH , d , J= 1 6Hz ) , 8.06 (IH, d, J=8Hz) . 
ESI-Mass; 404 (MH*) . 

Exampi P 1 <^Yr\ty\(=>9, is of 1 - ( 1 - f=>Miy1 p i pf^ 7: i n > /I . y 1 ) - ^ - 



In the same manner as in Example 189, the oxalate of the title 
compound obtained as a yellow amorphous (224 mg, yield; 31%) 
from 1- {l-ethylpiperazin-4-yl) - 3 -bromoisoquinoline (507 mg) 
and 2 -methoxystyrene (425 mg) . 
Oxalate : 

'H-NMR(4 0 0MHz,DMSO-d6) ; ^ (ppm) 1 .26 (3H, t, J = 7 .2Hz) , 
3 . 16 (2H, q, J = 7 . 2Hz) , 3 . 3 6 - 3 . 4 6 ( 4H , m) , 3 . 54 - 3 . 7 2 ( 4H , m) , 
3 . 87 (3H, s) , 6 . 98 (IH, t, J = 7 . 6H2) , 7 . 0 6 (IH , d , J= 8 . 2Hz ) , 
7 . 29 (IH, ddd, J=8.2Hz,7.6H2,1.6Hz), 7,30(lH,d,16H2), 




Et 
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7.47{1H,S) , 7.55 (lH,ddd,J=8Hz,7Hz, 1.2Hz) , 

7 . 68 (IH, ddd, J«8Hz, 7Hz, 1 . 2Hz) , 7 . 69 (IH, dd, J=7 . 6Hz, 1 . 6Hz) , 
7 .88 (IH, d, J»8Hz) , 7.96(lH,d, J=16Hz) , 8.07 (lH,d, J-8Hz) . 
FAB-Mass; 376 (MH*). 

^y^^mpi^ iQfi gynhbi^sTR nf 1 . (1 -PthvlPiDPrfizin-4 -v1) -1- 
(^^"anc;-:>-Tn<a^hy^ -9-phP>ny1 - y 1 ) i soqninol i n p oxalate 




I 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (371 mg, yield; 44%) 
from 1- (l-ethylpiperazin-4-yl) -3-bromoisoquinoline (584 mg) 
and «-methylstyrene (425 mg) . 
Oxalate: 

'H-NMR(400MHz,DMSO-d6) ; 6 (ppm) 1.23 (3H, t, J = 7.2Hz) , 

2.68 (3H, d, J = l. 2Hz) , 3 .08 (2H, q, J = 7 . 2Hz) , 3 . 2 8 - 3 . 3 8 ( 4H , m) , 

3 . 50 -3 . 64 (4H, m) , 6 . 87 ( IH , d , J= 1 . 2Hz) , 7 . 2 8 - 7 . 3 4 ( IH , m) , 

7 .40 (2H, t, J = 7 . 6Hz) , 7 . 52 (IH, s) , 7 . 54 - 7 . 6 2 ( 3H , m) , 

7.6 9 (lH,ddd, J=8Hz,7Hz, 1.2Hz ) , 7 .86 (lH,d, J=8Hz) , 

8 . 08 (IH, d, J=8Hz) . 

FAB-Mass; 368 (MH*) . 

F.yampIP 197 gyn f-hps i of 1 - M - Pj-hyl p i npra 7. i n - 4 - vll ■ 3 - 
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In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (563 mg, yield; 71%) 
from 1- {l-ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (542 mg) 
and 2 - f luorostyrene (415 mg) . 
Oxalate : 

^H-NMR(400MHz,DMSO-d6) ; 8 (ppm) 1.24 (3H, t, J = 7 .2H2) , 

3 . 09 (2H, J=7 .2Hz), 3.25-3.40(4H,m), 3.50-3.70(4H,m), 7.22- 

7.28(2H,m), 7 . 3 1 - 7 . 3 8 ( IH , m) , 7 . 4 2 ( IH , d , J= 1 5 . 6Hz ) , 7.53(lH,s), 

7.58 (IH, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 71 (IH, ddd, J=8Hz, 7Hz, 1 . 2H2) , 

7.81(lH,d,J=15.6Hz), 7.82-7.87{lH,m), 

7 . 90 (IH, dd, J=8Hz , 1 . 2Hz) , 8 . 0 8 ( IH , dd , J= 8Hz , 1 . 2Hz ) . 

FAB-Mass; 362 (MH*) . 

F.yaTnp1<a iQR .qyn 1-h q -j c; nf 1 - M - e thy T p i pftra 7: 1 n - 4 -y1 ) -1 - f (E) - 
d •> (S^ -hyd-rnxyf^thnyy ^ c^t-yry 1 1 i Roqu-j no1inf> oxalate 
(1 ^ (il-vinylpbenoxv) pthanol 




N 



Et 
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4 -Hydroxybenzaldehyde (3,664 g) was dissolved in N, 
N-dimethylf ormamide (60 ml), followed by the addition of 60% 
sodium hydride (1.44 g) under ice-cooling. The resulting 
mixture was stirred at room temperature for 40 min. To the 
mixture was added (2 -bromoethoxy) - t-butyldimethylsilane 
(8.612 g) , and the resulting mixture was stirred at lOO^C for 
30 min. After the mixture was cooled as it was, it was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgSO^) and 
evaporated. The resulting residue was dissolved in N,N- 
dimethylf ormamide (70 ml) , followed by the addition of 
(ethyl ) triphenylphosphonium bromide (13.218 g) and 60% sodium 
hydride (1.623 g) under ice-cooling, and the resulting mixture 
was stirred at room temperature for 2 hr . Water was added to 
the reaction mixture, extracted with hexane extraction, and 
then the resulting organic layer was evaporated. The resulting 
residue was dissolved in tetrahydrof uran (50 ml) , followed by 
the addition of 2N hydrochloric acid (20 ml) and stirring for 
1 hr. The reaction mixture was extracted with ethyl acetate, 
and the resulting organic layer was washed with water, dried 
(over MgS04) and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a 
colorless solid (3.025 g, yield; 60%). 

'H-NMR(400MHz,CDCl3) ; 6 (ppm) 2.09(lH,s), 3 . 97 ( 2H , t , J = 4 . 6Hz ) , 
4 . 09 (2H, t, J=4 . 6Hz) , 5 . 14 { IH , dd , J= 1 0 . 8Hz, 0 . 8Hz) , 
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5.62 (lH,dd,J = 17. 6Hz, 0.8H2) , 6 . 68 ( IH, dd, J- 17 . 6H2 , 10 . 8Hz ) , 
6. 83 {lH,ddd,J=8Hz, 2.4Hz, 0.8Hz) , 6 . 97 ( IH , dd , J-2 . 4Hz , 1 . 6Hz ) , 
7 . 03 (IH. ddd, J=8Hz, 1 . 6Hz, 0. 8Hz) , 7 .25 (IH, t, J = 8Hz) . 
(198-?) 1 - n -Rhhv1r>-ir.i=.T-Pt7:in-il-y 1 \ . ^ . f ( - A . ( 0 . 
hvdrQxvet:Tinyv> atyryl 1 i snqiHnnI i n«» oval a^g> 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (788 mg, yield; 89%) 
from 1- (l-ethylpiperazin-4-yl) -3-bromoisoquinoline (580 mg) 
and 2 - (4 - vinylphenoxy) ethanol (534 mg) . 
Oxalate : 

'H-NMR (400MHz, DMSO-dJ ; 5 (ppm) 1 . 25 ( 3H , t , J = 7 . 2Hz ) , 
3 . 13 (2H, q, J = 7 . 2Hz) , 3 . 3 0 - 3 . 4 2 ( 4H , m) , 3 . 54 - 3 . 7 2 ( 4H , m) . 
3.71 (2H, t, J=5Hz) , 4.01 (2H, t, J=5Hz) , 6 . 96 (2H. d, J=8 . 8Hz) , 
7 . 18 (IH, d, J=15 . 6Hz) , 7.42(lH,s), 

7 . 54 (IH, ddd, J=8Hz, 7Hz,1.2H2), 7.57(2H,d,J=8.8Hz), 
7 . 62 (IH, d, J=15 . 6Hz) , 7.68 ( IH , ddd , J= 8Hz , 7Hz , 1 .2Hz) , 
7 . 85 (IH, d, J=8Hz) , 8 . 06 (IH, d, J=8Hz) . 
FAB-Mass; 404 (MH'). 

Example 199 Syn^hos^fi nf 1 - f 1 - ot- hy1 pi pt^ra i n - 4 - y1 ^ . - 




o 



OH 
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oval 

(1 QQ - 1 ) - -Vinylphpnnyy) f^thanol 



In the same manner as in Example 198-1, the title compound 
was obtained as a colorless oil (2.931 g, yield; 60%) from 
3 -hydroxybenzaldehyde (3.664 g) , (2 -bromoethoxy) -t- 
butyldimethylsilane (8.612 gj and (ethyl ) triphenylphosphonium 
bromide (13.240 g) . 

'H-NMR (4 00MHz , CDCI3) ; 6 (ppm) 2.00-2.03(lH,m), 3.95-4.00(2H,m), 
4 . 11 (2H, t, J=4 . 6H2) , 5 . 26 (IH, dd, J=10 . 8H2 , 0 . 8Hz) , 
5 . 74 (IH, dd, J=17 , 6Hz, 0 . 8H2) , 6 . 6 8 ( IH, dd, J- 17 . 6Hz, 10 . 8Hz) , 
6 . 83 (IH, ddd, J=8Hz, 2 .4Hz, 0 . 8Hz) , 6 . 97 ( IH , dd , J= 2 .4Hz, 1 . 6Hz) , 
7 . 03 (IH, ddd, J=8Hz, 1 . 6Hz, 0 . 8Hz) , 7 . 25 (IH, t, J=8Hz) . 
f 1 99-2) 1 > n ■F.1-hy1pTpfirazirt-4-y1 ) - - T ^ -ran s - - f-^- f - 
hydT-nyypt-hnyy ) phf^nyl ] f^thf^ny 1 ] "i snqii i nnl i rtp nya 1 a hg> 






N 



Et 



In the same manner as in Example 189, the oxalate of the title 
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compound was obtained as a yellow amorphous (571 mg, yield; 71%) 
from 1- (1 -ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (560 mg) 
and 2 - (3 - vinylphenoxy) ethanol (504 mg) . 
Oxalate : 

^H-NMR (4 00MHz, DMSO-dfi) ; 6 (ppm) 1 . 2 5 ( 3H , t , J-7 . 2Hz ) , 

3 . 15 (2H,q, J=7 . 2Hz) , 3.32-3.44(4H,m), 3.52-3.74(4H,m), 

3.73 (2H, t, J=5Hz) , 4 . 04 { 2H , t , J= 5Hz ) , 6 . 87 ( IH , dd , J= 8Hz , 2 . 4Hz ) , 

7.20(lH,d, J=7.6Hz) , 7 . 2 2 ( IH , d, J=2 . 4Hz ) , 

7.29 (IH, dd, J=8Hz, 7 . 6Hz) , 7.35(lH,d,J=15.6Hz), 7.48(lH,s), 
7.56 (lH,ddd,J=8Hz,7Hz, 1.2Hz) , 7.64 ( IH, d, J= 15 . 6Hz ) , 
7.70(lH,ddd, J=8Hz,7Hz,1.2Hz) , 7.87 (lH,d, J=8Hz) , 
8 . 07 (IH, d, J=8Hz) . 
FAB-Mass ; 404 (MH*). 

RyampIP* 700 .dyn Ml P>c; i of - { ( - 9. - ^ 7 - ( A ^ 

mo-rphni t Tiy1 ) p yri rii n - S - yl 1 fithf^nyl 1 - 1 - (4 - ethyl pi pRrazi n - 1 - 
yl M Roqii -i nnl 1 nf> hydTorh 1 or i de 



In the same manner as in Example 189, the free compound of 
the title compound was obtained (1.06 g, yield; 95%) from 
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2 - (4 -morpholinyl) - 5 - vinylpyridine (1.0 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (832 mg) . The resulting 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 190-194*'c 

'H-NMR (4 00MHz, DMSO-dg) ; 6 (ppm) 1 . 35 ( t , J = 7 . 2Hz , 3H) , 3.18- 
3 . 26 (m, 2H) , 3.30-3.39 (m,2H), 3.52-3.62(m,4H), 3.78 (br, 8H) , 
3,99(d, J=13.2Hz,2H) , 7 . 44 (d , J- 1 6 . OHz , IH) , 7 . 4 6 { d , J= 9 . 6Hz , IH) , 
7.49 (s,lH) , 7.60 (t,J= 8.0Hz, IH) , 7.6 8 (d, J = 16.0Hz, IH) , 
7.73(t, J-8.0Hz,lH) , 7 . 9 1 (d , J= 8 . OHz , IH ) , 8 . 0 9 ( d , J= 8 . OHz , IH ) , 
8 . 28 (d, J=2 . OHz, IH) , 8 .47 (d, J=9 . 6Hz, IH) . 
MS (FAB) m/z 422 (M+H) \ 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 

2.56 (q, J = 7 .2Hz, 2H) , 2.76 (br, 4H) , 3.56 (t, J = 4 . 8Hz, 8H) , 

3.84 (t, J=4.8Hz,4H) , 6 . 6 6 ( d , J= 8 . 8Hz , IH ) , 7 . 02 ( d , J=15 . 6Hz , IH ) , 

7 . 16 (s, IH) , 7.42 (ddd, J=8 .4 , 8 , 0 , 1 . 2 Hz , IH ) , 

7.55 (ddd, J=8 .4, 8.0,1. 2Hz, IH) , 7 . 67 (d, J=8 . OHz, IH) , 

7 . 68 (d, J = 15 . 6Hz, IH) , 7 . 80 (dd, J=8 . 8 , 2 . 4Hz, IH) , 

8 . 04 (d, J=8 . 4Hz, IH) , 8 . 37 (d, J=2 . 4Hz , IH) . 

Example 201 5;ynthPRiR of ^ - f f f.^ - 9 - (a . 

methyl sni f nny1php>ny1 ) P^hP>ny^ 1 - 1 f d ,p>Miy1 pi pp>Ta7 -i n - 1 - 
yl ) -j Roqn i nnl i nf^ b ydrnrhl or i 
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SOsMe 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (646 mg, yield; 70%) from 
4 -me thylsulf onylvinylbenzene (638 mg) and 3 -bromo- 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (700 mg) . The resulting 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 170-174°C 

'H-NMR (4 00MHz, DMSO-dg) ; d (ppm) 1 . 34 ( t, J = 7 . 2Hz , 3H) , 3.17- 

3 . 25 (m, 2H) , 3 . 25 (s, 3H) , 3 . 3 2 - 3 . 3 9 (m, 2H) , 3 . 50 - 3 . 57 (m, 2H) , 

3 . 63 (d, J=ll . 6Hz ,2H), 4.01(d,J=13.6Hz,2H), 

7 . 59 (d, J=15 . 6Hz ,1H), 7.60(s,lH), 7.62{t,J-8. OHz , IH) , 

7 . 75 ( t, J=8 . OHz, IH) , 7 .77 (d, J=15 . 6Hz, IH) , 7 . 94 (br, 4H) , 

7 . 95 (d, J=8 . OHz, IH) , 8 . 11 (d, J=8 . OHz , IH) . 

MS (FAB) m/z 422 (M + H) \ 

Free compound: 

^H-NMR (4 00MHz , CDCI3) ; <5 (ppm) 1.19(t,J = 7.2Hz,3H) , 

2 . 57 (q, J=7 . 2Hz, 2H) , 2.77 (br, 4H) , 3.08(s,3H), 3.58 (br, 4H) , 
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7.2 5 (s, IH) , 7.3 0 (d, J»15.6Hz, IH) , 

7.48 (ddd, J=8 .4, 8.0,1. 2Hz, IH) , 7 . 59 (ddd, J=8 .4, 8.0,1. 2Hz, IH) , 
7 .74 (d, J=8 . OHz, IH) , 7 . 75 (d, J-8 . 4Hz , 2H) , 7 . 81 (d, J=15 . 6Hz , IH) , 
7.93 (d, J= 8.4Hz, 2H) , 8.07 (d, J- 8 . 4Hz , IH) . 
Example 202 Synfhesi.s of 3-rfE)-2-(2- 

mf^thyl Rill f nnyl phenyl ) P*thf^ny1 1 - 1 - M > P>Miy1 p i pf^ra ?! i n - 1 - 

y1 ) i Roqui nol ine hydrochi nri de 




In the same manner as in Example 189, the free compound 
of the title compound was obtained (599 mg, yield; 84%) from 
2 -methylsulf onylvinylbenzene (500 mg) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (549 mg) . The resulting 
.free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals . 
Hydrochloride : 
m.p . ; 146 -149°C 

'H-NMR (4 00MHz , DMSO-dJ ; 5 (ppm) 1 . 33 (t, J = 7 . 2Hz , 3H) , 3.18- 
3 . 25 (m, 2H) , 3 . 30 (s, 3H) , 3 . 33 - 3 . 45 (m, 2H) , 3 . 58 - 3 . 67 (m, 4H) , 
4 . 02 -4 . 07 (m, 2H) , 7 . 50 (d, J=15 . 6Hz, IH) , 7 . 56 (s, IH) , 
7 . 58 (dd, J=8 . 0, 1 . 2Hz, IH) , 7 . 6 0 ( t , J= 8 , OHz , IH) , 
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7 . 62 (t, J=8 . OHz, IH) , 7 .75 (t, J=8 . OHz, IH) , 7 .79 (t, J=8 . OHz, IH) , 
7 . 95 (d, J=8 . OHz, IH) , 8 . 00 (dd, J=8 . 0 , 1 .2Hz, IH) , 
8 . 11 (d, J=8 . OHz, IH) , 8 . 66 (d, J=15 . 6Hz, IH) . 
MS (FAB) m/z 422(M+H)\ 
Free compound: 

^H-NMR {4 00MHz, CDCl 3) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H) , 

2 . 55 (q, J=7 . 2Hz, 2H) , 2.56 (br, 4H) , 3 . 15 (s, 3H) , 3.63 (br, 4H) , 

7 . 19 (d, J = 15 . 6Hz, IH) , 7.26(s,lH), 7. 43-7. 57 (m, 2H) , 

7.60 (ddd, J=8 .4,8.0,1.2Hz,lH), 7.64 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 

7 .74 (d/j = 8 . OHz, IH) , 7 . 87 (d, J = 7 .2Hz, IH) , 8.06 ( d , J= 8 . 4Hz , IH) , 

8 . 12 (d, J=8. 0, 1 .2Hz, IH) , 8.74 (d, J=15 . 6Hz , IH) . 

F.yp^mplR 20-^ <:;yn^hf^R^s of 3-rrE)-2-f4- 

mf^l-hyl sill f nny^Tn^^by^pl^<^T^y^ ) f^t-hpnyl 1 -1 - f 4 - f>thy 1 pi pf^ra z i n - 1 - 
y1 ) -i Roqii 1 nol i n<a p ya 1 a t p 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (496 mg, yield; 78%) from 
4-methylsulfonylmethylstyrene (432 mg) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin - 1 -yl ) isoquinoline (470 mg) . The resulting 
free compound was converted into an oxalate in a conventional 




S02Me 
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manner, to give the oxalate of the title compound as yellow 

crystals . 

Oxalate : 

m.p. ; 245-247*'c 

^H-NMR (400MHz, DMSO-da) ; (5 (ppm) 1 . 2 8 ( t , J=7 . 2Hz , 3H ) , 2.93(s,3H), 
3.18 (q, J = 7 . 2Hz, 2H) , 3 .42 (br, 4H) , 3 . 67 (br, 4H) , 4 . 52 (s, 2H) , 
7 .40 (d, J=15 . 6Hz, IH) , 7 . 44 (d, J= 8 . 4Hz , 2H) , 7 . 52 (s, IH) , 
7.59(t, J = 8.0Hz,lH) , 7 . 7 0 (d , J-8 . 4Hz , 2H) , 7 . 7 1 (d, J« 15 . 6Hz , IH) , 
7 . 72 (t, J-8 . OHz, IH) , 7 . 91 (d, J-8 . OHz, IH) , 8 . 10 (d, J=8 . OHz , IH) . 
MS (FAB) m/z 436(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 19 (t, J = 7 .2Hz, 3H) , 

2.58(q, J = 7.2Hz,2H) , 2.7 8(br,7H) , 3.58(br,4H) , 4.27 (s, 2H) , 

7.2 0 (d, J= 15.6Hz, IH) , 7.22 (s, IH) , 7 . 41 ( d, J= 8 . 4Hz , 2H) , 

7.45 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , IH) , 7.58 (ddd, J=8 .4,8.0,1. 2Hz , IH) , 

7.63 (d, J = 8.4Hz,2H) , 7 . 7 2 ( d , J= 8 . OHz , IH) , 7 . 7 8 (d , J-1 5 . 6Hz , IH) , 

8 . 06 (d, J=8 . 4Hz, IH) . 

RyampIP 9.0 A qyn 1- Vip^s -j r of 3 - f ( E > - 2 - f 3 - ( 4 - 

mo-rphnl inyl )php^ny11f>t-hp>ny1 } -1 - M-faMiylpip^TPiy-in-l - 

yl ) 1 giioqiH nol -i n#a oyalatfa 
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